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PREFACE 


This  Economic  Base  Study.  Grand  River  Bas in . Michigan  is  part  of 
a comprehensive  study  of  the  water  and  related  land  resources  of  the 
Grand  River  basin.  The  comprehensive  study  is  directed  by  the  Grand 
River  Basin  Coordinating  Committee,  composed  of  representatives  of  the 
State  of  Michigan;  the  Federal  Power  Commission;  and  the  Departments 
of  Agriculture;  the  Army;  Commerce;  the  Interior;  and  Health,  Education, 
and  Welfare.  The  comprehensive  study’s  main  report  will  be  published 
in  about  four  years. 

This  publication  is  divided  into  four  parts.  Part  I - "Popu- 
lation Growth  and  General  Economic  Development"  - summarizes  a 
Battelle  Memorial  Institute  projective  study  of  population  and  employ- 
ment. Part  II  - "Electrical  Energy  Production  and  Requirements"  - 
prepared  by  the  Federal  Power  Commission,  provides  projections  of  power 
resources  and  demands.  Part  III  - "Mineral  Production  and  Reserves"  - 
prepared  by  the  Bureau  of  Mines  and  the  Corps  of  Engineers,  provides 
projections  of  the  mining  industry.  Part  IV  - "Agricultural  Activity 
in  the  Grand  River  Basin,  1970-2020:  A Projective  Study  " - prepared 
by  the  Economic  Research  Service,  Department  of  Agriculture,  provides 
projections  of  agricultural  production  and  land  use. 

Projections  of  population,  employment,  production,  and  land  use 
are  subject  to  margins  of  uncertainty.  The  reliability  of  projections 
is  affected  by  the  timespan  of  the  projections,  by  the  size  of  the 
area,  by  the  level  of  disaggregation  of  economic  activity  attempted  in 
the  projections,  by  the  volume  of  economic  activity  in  the  area,  by  the 
degree  of  diversification  of  the  area ' s economy,  and  by  the  availability 
and  reliability  of  the  historical  data  for  the  area. 

Many  persons  contributed  to  the  economic  base  study  and  their 
support  is  gratefully  acknowledged.  A list  of  major  contributors  is 
provided  in  the  Acknowledgements . 
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Locations  of  copies  of  this  publication  initially  distributed 
for  public  use  are  listed  on  the  last  page  of  this  appendix. 
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Five  years  ago,  in  January  1966,  Appendix  0 
(Economic  Base  Study)  of  the  Grand  River  Basin 
Comprehensive  Planning  Study  was  first  published. 
Since  that  time,  data  from  Appendix  0 has  been 
used  to  calculate  projected  needs  for  water  and 
related  land  resources  needs  in  the  basin. 


Some  of  the  national  projections  contained 
herein  would  be  modified  somewhat  if  the  study 
were  to  be  redone  today.  Most  of  the  modifica- 
tions, however,  would  be  applied  to  long-term 
projections  (for  the  year  2000  and  after). 

If  the  study  were  to  be  redone,  however,  the 
relationship  between  the  region  and  the  Nation 
would  have  to  be  re-analyzed,  and  there  is  no 
assurance  that  the  modifications  in  national  pro- 
jections would  be  paralleled  by  proportionate 
modifications  in  the  regional  projections. 

Finally,  if  the  regional  projections  were 
modified,  the  modifications  would  apply  primarily 
to  long-term  projections,  and  would  not  signifi- 
cantly affect  either  the  calculations  of  needs  or 
the  recommendations  for  basin  development  in  the 
pre-2000  time  period. 

The  short-term  regional  projections,  which 
are  the  significant  projections  for  plan  formulation, 
appear  to  be  accurate  enough  for  study  purposes.  For 
example,  the  projected  1970  population  of  1,272,100 
persons  in  the  study  area  compares  with  the  actual 
census  count  of  1,275,627. 


The  Coordinating  Committee  has  therefore  decided 
to  republish  the  economic  base  study  herewith  in  its 
original  form. 
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Colonel  Edward  C.  Bruce 
District  Engineer 

U.  S.  Army  Engineer  District,  Detroit 
160  Michigan  Avenue 
Detroit,  Michigan  48231 

Dear  Colonel  Bruce: 


Reference  is  made  to  Contract  No.  DA-20-064-CIVENG-64-26,  dated 
27  September  1963,  "An  Economic- Base  Study  - Grand  River  Basin  Service  Area". 


» 


We  are  pleased  to  submit  herewith  100  copies  of  our  final  report  las  specified 
under  the  above  contract. 

The  results  of  this  study  will  assist  in  determining  the  future  water  needs  of 
the  area.  The  data  and  interpretative  information  developed  will  be  the  basis  for 
establishing  present  and  future  requirements  for  use,  control,  and  conservation 
of  water  and  related  land  resources  of  the  Basin  as  they  apply  to  flood  control, 
navigation,  hydroelectric  power,  municipal  and  industrial  water  supply,  water- 
quality  control,  recreation,  fish  and  wildlife,  conservation,  agriculture,  and 
other  water  uses. 


The  study  was  undertaken  in  two  phases.  Phase  I included  (a)  an  inventory 
of  available  historical  data  regarding  the  Basin  Service  Area,  (b)  analysis  of 
past  growth  and  the  present  economy  of  the  areas  of  interest,  including  a descrip- 
tion of  significant  trends  and  a preliminary  analysis  of  principal  water-using 
industries,  (c)  delimitation  of  planning  subareas,  (d)  analysis  of  national  and 
regional  economics  to  determine  significant  trends  affecting  the  Basin  Service 
Area,  and  (e)  development  of  a method  to  project  the  demographic  and  economic 
characteristics  of  the  Basin  Service  Area,  the  planning  subareas,  and  the  State 
of  Michigan.  Phase  II  completed  the  economic  analysis  of  principal  water-using 
and  other  key  industries  and  developed  the  projections  of  population  and  economic 
activities  for  the  Basin  Service  Area,  the  planning  subareas,  and  the  State  of 
Michigan.  This  report  summarizes  the  work  done  in  both  phases  of  the  study. 


OEDICATEO  TO  THE  ADVANCEMENT  OF  SCIENCE 


Colonel  Edward  C.  Bruce, 
District  Engineer 


January  22,  1966 


This  final  report  has  incorporated  a number  of  changes  suggested  during  the 
review  process,  especially  a number  of  clarification  points  suggested  by  the 
Informal  Advisory  Board.  We  wish  to  express  our  gratitude  for  the  outstanding 
cooperation  we  enjoyed  with  members  of  your  staff  and  the  Informal  Advisory 
Board  throughout  the  course  of  this  research  program. 

Sincerely  yours, 


E.  E.  Slowter 
Associate  Director 


EES:  so 
Enc.  (100) 


TABLE  OF  CONTENTS 


Page 

SUMMARY  . . 1*13 

Population 1"13 

Employ:,.*:  ,i 1-14 

Employment  Structure 1-15 

INTRODUCTION 1-19 

Cooperative  Organizations  and  Their  Responsibilities 1-21 

Relationship  of  the  Economic-Base  Study  to  the  Comprehensive  Study  . 1-22 

I -A.  UNITED  STATES 

DEMOGRAPHIC  AND  ECONOMIC  PROJECTIONS 1-22 

1-1.  Introduction 1-22 

Purpose 1-22 

Scope 1-23 

Assumptions 1-23 

1-2.  Methodology 1-24 

Step  I.  Population  Projections  (Including  Households) I-2E 

Step  11.  Labor  Force 1-26 

Step  III.  Employment 1-26 

Gross  National  Product 1-33 

1-3.  Population  and  Economic  Activity:  Historical  Trends  and  Projections  . 1-33 

Population 1-33 

Households 1*34 

1-4.  Labor  Force 1*36 

Educational  Attainment 1-36 

Labor-Force  Participation 1*38 

Employment 1-42 

1-5.  Gross  National  Product 1-43 

I-B.  GRAND  RIVER  BASIN 

SECTION  A.  P AND  RIVER  BASIN:  POPULATION  AND  URBAN  INDUSTRIAL 

ECONOMIC  ACTIVITY 1-45 

1-6.  Introduction 1-45 

1-7.  The  Past  and  the  Present 1-45 

1-8.  Subarea  Delimitation  and  Justification 1-46 

1-9.  Salient  Economic  Characteristics  of  Subareas 1-48 

Grand  Rapids  Subarea 1-48 

West  Central  Belt  Subarea 1-52 

Lansing  Subarea 1*52 

1-1 


TABLE  OF  CONTENTS 
(Continued)' 


Northeast  Fringe  Subarea 1*53 

Jackson  Subarea 1-53 

ACTION  B.  GRAND  RIVTR  BASIN:  lOPULATION 1-54 

I -10.  Number  and  Residential  Classification  of  Inhabitants 1-54 

Number  of  Inhabitants 1-54 

Residential  Classification  of  Inhabitants 1-60 

I— 11.  Household  and  Household  Size 1-64 

1-12.  Labor  Force 1-65 

Participation 1-65 

Employment  and  Unemployment 1-66 

Occupations 1-68 

SECTION  C.  GRAND  RIVER  BASIN:  EMPLOYMENT  BY  MAJOR  INDUSTRY"  GROUP  . 1-75 

1-13.  Employment  and  Distribution  of  Employees  Within  the  Area 1-86 

Total  Employment 1-86 

Manufacturing 1-88 

Services 1-90 

Wholesale  and  Retail  Trade  1-90 

Agriculture 1-93 

Construction 1-93 

Public  Administration 1-96 

Finance,  Insurance,  and  Real  Estate 1-96 

Transportation 1-99 

Communications  and  Utilities  1-99 

Mining 1-102 

1-14.  Key  Industries 1-105 

SECTION  D.  GRAND  klVER  BASIN:  POPULATION  PROJECTIONS  IN  THE  AREA  1-114 

AND  SUBAREAS 1-114 

1-15.  Death  Rate 1-116 

1*16.  Birth  Rates 1-117 

1-17.  Migration 1-121 

1-18.  Summary  - Dynamics  of  Population  Change 1-124 

1-19.  Feedback  Analysis 1-125 

Stage  I 1-125 

Stage  11  . 1-125 

Stage  III 1-128 

Stage  IV 1-128 

1*20.  Population  in  Households 1-129 


1-2 


TABLE  OF  CONTENTS 
(Continued) 


PaKe 


1-21.  Urban-Rural  Population 1-136 

SECTION  E.  GRAND  RIVER  BASIN:  EMPLOYMENT  PROJECTIONS  FOR  THE  AREA 

AND  SUBAREAS 1-141 

1-22.  Educational  Attainment 1-141 

1-23.  Labor  Force 1-141 

1-24.  Employment 1-146 

The  State I-146 

The  Area 1-147 

Agriculture  1-147 

Mining 1-147 

Transportation 1-167 

Communications 1-160 

Utilities 1-163 

Contract  Construction 1-165 

Wholesale  and  Retail  Trade 1-166 

Finance,  Insurance,  and  Real  Estate 1-168 

Business  and  Repair  Services I -168 

Personal  Services 1-169 

Entertainment  and  Recreation 1-170 

Professional  Services  1-170 

Public  Administration 1-172 

Manufacturing 1-174 

SECTION  F.  GRAND  RIVER  BASIN:  DETAILED  EMPLOYMENT  PROJECTIONS  FOR 

THE  AREA'S  MANUFACTURING  INDUSTRY 1-175 

1-25.  Furniture 1-175 

1-26.  Stone,  Clay,  and  Glass  Products 1-176 

1-27.  Primary  Metals 1-177 

1-28.  Fabricated  Metal  Products 1-177 

1-29.  Machinery,  Except  Electrical  Machinery 1-178 

1-30.  Electrical  Machinery 1-179 

Household  Appliances 1-179 

Other  Electrical  Industry  Equipment  and  Machinery 1-182 

1-31.  Transportation  Equipment 1-182 

Employment  in  Motor  Vehicles  and  Equipment 1-283 

Estimate  of  Future  Stock  of  Automobiles 1-184 

Projection  of  Annual  Sales 1-187 

Estimate  of  Annual  Employment 1-187 

Employment  in  Other  Transportation  Equipment 1-195 

1-32.  Professional,  Scientific,  and  Controlling  Instruments 1-197 

1-33.  Other  Durable  Goods  Manufacturing 1-197 


1-3 


I 


w 


TABLE  OF  CONTENTS 
(Continued) 


Page 


1-34.  Food  and  Kindred  Products 1-198 

1-35.  Leather  Products 1-198 

1-36.  Printing  and  Publishing 1-198 

1-37.  Rubber  and  Plastic  Products 1-199 

1-38.  Other  Nondurable  Manufacturing 1-199 

1-39.  Value  Added  in  Key  Water-Using  Industries 1-200 

1-40.  Area  Employment  by  Industry  and  Subarea 1-203 


I-C.  BIBLIOGRAPHY 


INTRODUCTION 1-221 

TOPICAL  SOURCES 1-223 


1-41.  Physical  Base 

1-42.  Population 

1-43.  Manufacturing 

1-44.  Trade  

1-45.  Agriculture 

1-46.  Finance,  Insurance,  and  Real  Estate 

1-47.  Transportation 

1-48.  Utilities  and  Communication  . . 

1-49.  Extractive  Industries 

1-50.  Public  Administration 

1-51.  Recreation 

1-52.  Water 

Municipal  Water  Supply  .... 

Sewage  Treatment 

Flood  Control.  ....... 

Planning 

Water  Law 

Water  Quality  and  Pollution  . . . 

Ground  Water  Resources  . . . . 

Hydrology 

General  Information 


1-223 

1-227 

1-229 

1-232 

1-234 

1-237 

1-239 

1-242 

1-244 

1-246 

1-250 

1-252 

1-252 

1-252 

1-253 

1-255 

1-256 

1-256 

1-258 

1-259 

1-260 


GENERAL  SOURCES 


1-262 


I 


i 


J 


1-54.  Statistical. 
1-55.  Interpretive 


1-262 

1-264 


1-4 


It 


LIST  OF  TABLES 

Page 


Summary  Table  1.  Population  Projections 1-14 

Summary  Table  2.  Employment  Projections 1-15 

Summary  Table  3.  Industry  Division  Growth  Rates  for  the  Planning  Subareas  - 

1960-2020  1-18 

Table  1.  United  States  Population,  1900-2020  1-34 


Table  2.  United  States  Population  and  Number  of  Households,  1950-2020  ....  1-36 

Table  3.  Labor-Force  Participation  Rates  of  the  United  States  Population  by  Age, 


Sea,  and  Years  of  School  Completed,  March  1962  1-40 

Table  4.  Adult  Population,  Labor  Force,  and  Employment  in  the  United  States, 

1960-2020 1-41 

Table  5.  United  States  Employment,  1950-2020 1-43 

Table  6.  National  Income  and  Gross  National  Product,  1960-2020  1-44 

Table  7.  Salient  Data  Concerning  Subareas  of  the  Grand  River  Basin  Service  Area  . . 1-50 


Table  8.  Number  and  Percentage  Distribution  of  Employed  Persons  in  1960,  by 
County  and  Major  Industry  Group,  in  Subareas  of  the  Grand  River  Basin 
Service  Area 1-51 

Table  9.  Population  Growth  in  the  Subareas,  Area,  Michigan,  and  the  United 

States,  1940-1960  . 1-56 

Table  10.  Population  Density  of  Subareas,  Area,  Michigan,  and  the  United  States, 

1940-1960 1-57 

Table  11.  Components  of  Population  Change  in  the  Subareas,  Area,  and  Michigan, 

April  1,  1940  to  April  1,  1960  1-59 

Table  12.  Urban,  Rural  Farm,  and  Rural  Nonfarm  Population  in  the  Subareas,  Area, 

Michigan,  and  the  United  States,  1960  1-61 

Table  13.  Urban  and  Rural  Population  in  the  Subareas,  Area,  Michigan,  and  the 

United  States,  1940,  1950,  and  1960  1-63  y" 

Table  14.  Number  of  Households  and  Population  Per  Household  for  the  Subareas, 

Area,  Michigan,  and  the  United  States,  1950  and  1960  I-L4 


1-5 


Page 


Table  15.  Labor  Force  and  Labor-Force  Participation  Rate  in  the  Subareas,  Area, 

Michigan,  and  the  United  States,  1950  and  1960  1-6G 

Table  16.  Unemployment  in  the  Subareas,  Area,  Michigan,  and  the  United  States, 

1950  and  1960  1-61 

Tabic  17.  Employed  Persons  by  Major  Occupation  Group  in  the  Subareas,  Area, 

Michigan,  and  the  United  States,  1950  1-69 

Table  18.  Percentage  Distribution  of  Employed  Persons  by  Major  Occupation  Group 

for  the  Subareas,  Area,  Michigan,  and  the  United  States,  1950.  . . . 1-70 

Table  19.  Employed  Persons  by  Major  Occupation  Group  in  the  Subareas,  Area, 

Michigan,  and  the  United  States,  1960  1-71 

Table  20.  Percentage  Distribution  of  Employed  Persons  by  Major  Occupation  Group 

for  the  Subareas,  Area,  Michigan,  and  the  United  States,  1960.  . . . 1-72 

Table  21.  Employed  Persons  by  Major  Industry  Group  in  the  Subareas,  Area, 

Michigan,  and  the  United  States,  1960  1-76 

Table  22.  Percentage  Distribution  of  Employed  Persons  by  Major  Industry  Group  for 

the  Subareas,  Area,  Michigan,  and  the  United  States,  1960 1-77 

Table  23.  Employed  Persons  by  Major  Industry  Group  in  the  Subareas,  Area, 

Michigan,  and  the  United  States,  1950  1-78 

Table  24.  Percentage  Distribution  of  Employed  Persons  by  Major  Industry  Group  for 

the  Subareas,  Area,  Michigan,  and  the  United  States,  1950 1-79 

Table  25.  Employed  Persons  by  Major  Industry  Group  in  the  Subareas,  Area, 

Michigan,  and  the  United  States,  1940  1-60 

Table  26.  Percentage  Distribution  of  Employed  Persons  by  Major  Industry  Group  for 

the  Subareas,  Area,  Michigan,  and  the  United  States,  1940 1-81 

Table  27.  Total  Employment  in  the  Subareas,  Area,  Michigan  and  the  United 

States,  1940,  1950,  and  1960  1-87 

Table  28.  Employment  in  Manufacturing  in  the  Subareas,  Area,  Michigan,  and  the 

United  States.  1940,  1950,  and  1960  1-89 


1-6 


I 

t 

Table  29. 

Table  30. 

Table  31. 

Table  32. 

Table  33. 

Table  34. 

Table  35. 

t 

Table  36. 

Table  37. 

Table  38. 

Table  39. 

Table  40. 
Table  41. 
Table  42. 
Table  43. 


LIST  or  TABLES 
(Continued) 


Employment  in  Services  in  the  Subareas,  Area,  Michigan  and  the  United 
States,  1940,  1950,  and  1960  

Employment  in  Wholesale  and  Retail  Trade  in  the  Subareas,  Area, 
Michigan,  and  the  United  States,  1940,  1950,  and  1960  

Employment  in  Agriculture,  Forestry,  and  Fisheries  in  the  Subareas, 

Area,  Michigan,  and  the  United  States,  1940,  1950,  and  1960  . . . . 

Employment  in  Construction  in  the  Subareas,  Area,  Michigan,  and  the 
United  States,  1940,  1950,  and  1960 

Employment  in  the  Public  Administration  in  the  Subareas,  Area, 

Michigan,  and  the  United  States,  1940,  1950,  and  1960  

Employment  in  Finance,  Insurance,  and  Real  Estate  in  the  Subareas, 

Area,  Michigan,  and  the  United  States,  1940,  1950,  and  1960  . . . . 

Employment  in  Transportation  in  t lie  Subareas,  Area,  Michigan,  and 
the  United  States,  1940,  1950,  and  1960  

Employment  in  Communications,  Utilities,  and  Sanitary  Services  in 
the  Subareas,  Area,  Michigan,  and  the  United  States,  1940,  1950,  and 
1960  

Electric-Utility  Energy  Requirements  and  Peak  Loads  in  the  Subareas, 

Area,  Michigan,  and  the  United  States,  1940,  1950,  and  1960  . . . . 

Employment  in  Mining  in  the  Subareas,  Area,  Michigan,  and  the 
United  States,  1940,  1950,  and  I960 

Distribution  and  Growth  of  Manufacturing  Employment  by  Major 
Industry  Group  in  the  Area,  Michigan,  and  the  United  States,  1940, 

1950,  and  1960 

Industries  Considered  and  Selected  as  Key  Water-Using  Industries.  . . . 

Industries  Considered  and  Not  Selected  as  Key  Water-Using  Industries  . . 

United  States  Value  Added  Per  Employee,  Key  Industries,  1954-1963  . . 

Estimated  and  Projected  Annual  Average  Crude  Death  Rates, 

1950-1980  


Pane 

1-91 

1-92 

1-94 

1-95 

1-97 

1-98 

1-100 

1-101 

1-103 

1-104 

1-107 

1-110 

1-111 

1-113 

1-117 


1-7 


LIST  OH  TABLES 
(Contit  d) 


Page 

i aide  '4.  Trends  in  Live  Birth-  . ....  1-117 

Tahle  45.  Total  Resident  Female  Population  by  Age  Group  in  the  Area..  Michigan, 

and  United  States,  i960 ....  1-120 

Table  46.  Total  Live  Births  by  Age  of  Mother  for  the  Area,  Michigan,  a ,J  United 

States,  1060 1-120 

l able  47.  Live  Birth  Per  1000  Females  by  Age  of  Mother  for  the  Area,  Michigan, 

and  United  States,  lboO 1-121 

l able  48.  Live  Birth  Rates  by  Agi  of  Mother  for  the  Area,  Michigan,  and  United 

States,  196u-2u2b 1-122 

table  10.  Migrants  Between  States,  - v Age,  March  1959-Match  1060 1-123 

able  Oo.  Projected  Net  Out  Migration  by  Subarea  by  Decade 1-130 

. ..tile  51.  Projected  Pet  Cent  Aei  Jut  Migration  by  Subarea  by  Decade  ....  1-131 

table  62.  Population  of  United  States,  Michigan,  Area,  Including  Soha  .... , 

1960-2020  1-132 

table  o3.  Urban,  Rural,  Farm  and  Household  Population  of  Area  and  Subareas, 

1960-2020  . 1-134 

1 able  o4.  Urban  and  Rural  Population  of  the  United  States,  Selected  Years, 

1700-1960  1-137 

table  55.  Population  Density  and  Pet  Cent  Urbanization,  1960 1-139 

Table  56.  Adult  Population,  Labor  Force,  and  Employment  in  Michigan,  1960-2020.  1-143 

Table  7.  Adult  Population,  Lai  or  Force,  and  Employment  in  the  Area,  1960-2020  . 1-143 

i aide  S.  En.plnyrru  lit  by  Industry  in  the  Area,  1960-2020  1-148 

; able  59.  hide:  of  Projected  Employment  by  Industry  in  the  Area,  1960-2020  . . . 1-150 

Tribb  ii;.  Projected  Percentage  Distribution  of  Employment  by  Industry  in  the  Area, 

1960-2020  1-152 

1 ante  ol.  Mineral  Pi  eduction  in  the  Area,  1960  and  Projections  to  2020 1-154 


1-8 


LIST  OF  TABLES 
(Continued) 


Page 

Table  62.  Sand  and  Gravel  Production,  Productivity,  and  Net  Per  Cent  Change  in 

Sand  and  Gravel  Employment,  1960  and  Projections  to  2020  1-155 

Table  63.  Total  Mining  Employment  in  Area,  1960  and  Projected  to  2020  ....  1-156 

Table  64.  Employment  in  Mining  in  the  Subareas,  1960  and  Projected  to  2020.  . . 1-150 

Table  65.  Transportation  Employment  by  Subcategory  in  the  Subareas,  Area, 


Michigan,  and  United  States,  1940,  1950,  and  1960 1-158 

Table  66.  Transportation  Employment  by  Subcategory  in  Area  1960  and  Projected 

to  2020  1-160 

Table  67.  Communication  Employment  and  Population,  United  States,  Michigan, 

and  Area,  1951-2020 1-161 

Table  68.  Employment  in  Utilities  in  the  Subareas,  Area,  Michigan,  and  the 

United  States,  1940,  1950,  and  1960 1-164 

Table  69.  Employment  in  the  Utilities  and  Sanitary  Services  in  the  Area,  1960 

and  Projections  for  1970-2020  1-165 

Table  70.  Retail  Sales  of  Major  Appliances  in  Constant  Dollars,  United  States  . . . 1-180 

Table  71.  Major-Appliance  Production  Index:  U.  S.  (Projected) 1-180 

Table  72.  Number  of  Persons  Per  Car,  1900-1960  1-185 

Table  73.  Number  of  Persons  Per  Car,  1950-1963  1-185 

Table  74.  Annual  Passenger  Car  Sales  As  Per  Cent  of  Total  Passenger  Car  Registra- 
tions, 1950-1963  1-188 

Table  75.  Value  Added  Per  Worker  in  Motor  Vehicle  Manufacture,  United  States, 

1954-1963  1-190 

Table  76.  Passenger  Car  Production  Per  Worker,  1956-1963  1-190 

Table  77.  Summary  of  National  Employment  Projections  for  Motor  Vehicles  and 

Equipment,  2020  1-193 

Table  78.  Michigan  Employment  as  a Per  Cent  of  U.  S.  Employment  in  Motor 

Vehicles  and  Equipment,  1956-1964  1-1V 


* 


1-9 


:>i  tasus 

(Continued) 


Pane 

Table  79.  Projected  Employment  in  Motor-Vehicle  Industry,  1970-2020 1-190 

Table  80.  Index  of  Value  Added  by  Selected  Industries  in  the  Area,  1960-2020  . . 1-201 

Table  81.  Employment  by  Industry  in  the  Subareas,  1960-2020 1-206 

Table  82.  Percentage  Distribution  of  Employment  by  Industry  in  the  Subareas, 

1960-2020  1-209 

Table  83.  Percentage  Distribution  of  Area  Industrial  Employment,  by  Subareas, 

1940-2020  1*212 

Table  84.  Compound  Annual  Growth  in  Employment  by  Industry  in  the  Subareas, 

1960-1980,  and  1960-2020  1-215 

Table  85.  Adult  Population,  Labor  Force,  and  Employment  in  Grand  Rapids  Subarea, 

1960-2020  1-216 

Table  66.  Adult  Population,  Labor  Force,  and  Employment  In  West  Central  Belt 

Subarea,  1960-2020  1-216 

Table  87.  Adult  Population,  Labor  Force,  and  Employment  in  Lansing  Subarea, 

1960-2020  1-217 

Table  88.  Adult  Population,  Labor  Force,  and  Employment  in  Northeast  Fringe 

Subarea,  1960-2020  1-217 

Table  89.  Adult  Population,  Labor  Force,  and  Employment  in  Jackson  Subarea, 

1960-2020  l-21b 


Table  90.  Projected  Employment  in  Selected  Industries  of  the  Subareas,  1980-2020  . 1-218 
Table  91.  Index  of  Value  Added  by  Selected  Industries  of  the  Subareas,  1960-2020  . 1-220 


I- 10 


LIST  OF  FIGURES 


Frontispiece:  Subareas  in  the  Grand  River  Basin 

Summary  Figure  A.  Employment  by  Industry  in  Area,  1940-2020  

Summary  Figure  B.  Employment  by  Industry  in  Area,  1940-2020  

Figure  1.  Socio-Economic  Model 

Figure  2.  Delimitation  of  Subareas  in  the  Grand  River  Basin  Service  Area  , . . , 

Figure  3.  Population  Distribution  in  the  Area,  1960  

Figure  4.  Dynamics  of  Population  Change 

Figure  5.  Population,  Employment,  and  Migration  Feedback 

Figure  6.  Analysis  Stages  for  Population  Projections 

Figure  7.  Total  Resident  Population  for  Subarea  and  Area,  1940-2020  

Figure  8.  Total  Resident  Population  of  Michigan  and  the  United  States,  1960-2020  . 

Figure  9.  Trend  in  Per  Cent  Population  of  the  United  States,  1790-1960,  and 

Projection  to  2020 

Figure  10.  Per  Cent  Urbanization  and  Population  Density  for  Area,  1960  

Figure  11.  Total  Employed  in  Michigan  and  the  United  States,  1940-2020  . . . 

Figure  12.  Total  Employed  in  the  Subareas,  1940-2020  

Figure  13.  Ratio  of  Communications  Workers  to  Population  for  the  United  States  and 
Michigan 

Figure  14.  Ratio  of  Population  Residing  in  U.  S.  to  Passenger  Car  Registrations, 

1900-1963  

Figure  15.  Domestic  Motor  Vehicle  Sales  as  a Per  Cent  of  Passenger  Car 

Registrations,  1950-1963  

Figure  16.  Value  Added,  Production  per  Worker.  Persons  per  Passenger  Car,  and 

Growth  Rates,  United  States,  1950-1963 


I- 11 


MONTCALM 


GREENVILLE 


KENT 


(ONI  A 


CLINTON 


EATON 


CHARLOTTE  ! 

■ -'  >»  ' 


INOHAM 


Jack  son 


' JACKSON 


JACKSON 


DETROIT 


CHICAGO  • 


TOLEDO 


GRAND  RIVER  BASIN  SERVICE  AREA 

\ 


FRONTISPIECE 


SUBAREAS  IN  THE  GRAND  RIVER  BASIN 

2 


t 


SUMMARY 


Analysis  of  the  social  and  economic  forces  which  are  ex- 
pected to  shape  the  economic  future  of  the  Grand  River  Basin 
Service  Area  (Barry,  Clinton,  Eaton,  Gratiot,  Ingham,  Ionia, 
Jackson,  Kent,  Montcalm,  Ottawa,  and  Shiawassee  Counties  in  the 
State  of  Michigan,  which  are  referred  to  in  this  report  as  the 
^Area  leads  to  the  basic  finding  that  the  Area  can  be  expected  to 
grow  and  mature  significantly  during  the  six  decades  from  I960  to 
2020.  The  economic  and  social  development  of  the  Area  can  be 
expressed  in  terms  of  three  indices:  population,  employment,  and 
industry  structure.  Each  is  summarized  below. 

N 

The  projections  in  this  report  are  based  on  two  major  as- 
sumptions. The  first  is  that  limited  availability  of  water  will  not 
constrain  the  expansion  of  industries  currently  in  the  Basin, 
provided  that  wise  use  is  made  of  the  Basin's  water  resources. 

The  second  is  that  Federal  and  State  redevelopment  programs 
are  not  expected  to  affect  the  development  of  this  relatively 
prosperous  area. 

This  report  contains  a number  of  tables  reporting  projected 
employment  levels  in  the  Basin  and  its  subareas.  It  should  be 
noted  that  in  all  cases  projections  of  population,  employment, 
and  production  are  subject  to  uncertainties.  In  general,  the  esti- 
mates for  the  near  term  are  more  reliable  than  estimates  for  the 
long  term;  the  estimates  for  major  geographic  aggregates  are 
more  reliable  than  estimates  for  smaller  geographic  areas;  and 
estimates  for  aggregate  industrial  classifications  are  more  reliable 
than  for  detailed  and  specific  industry  projections.  Those  varia- 
tions in  quality  of  projections  which  are  related  to  the  availability 
and  reliability  of  historical  data  are  noted  in  the  sources  cited. 

Population 


Growth  in  population  in  the  Area  from  1.  1-million  persons  in 
I960  to  1.  5-million  persons  in  1980  and  2.  9-million  persons  in 


2020  is  comparable  with  the  growth  expected  for  the  Nation. 
However,  the  population  growth  will  not  be  similar  in  all  portions 
of  the  Area.  Population  growth  in  the  Nation,  Area,  and  subareas 
is  given  in  Summary  Table  1.  The  counties  in  the  planning  sub- 
areas  are  shown  in  the  frontispiece. 

SUMMARY  TABLE  1.  POPULATION  PROJECTIONS 

Annual  Rales  of  Change, 


Geographic  Unit 

1960 

Thousands  of  Persons 

1970  1980 

2020 

1960- 

1970 

1970- 

1980 

1980- 

2020 

United  States 

179,323 

208, 996 

245,313 

470,442 

1.5 

1.6 

1.6 

Michigan 

7,823 

8,954 

10,413 

19, 103 

1.4 

1.5 

1.5 

The  Area 

1.094 

1,272 

1,506 

2,  881 

1.5 

1.7 

1.6 

Grand  Rapids 

462 

535 

636 

1,243 

1.5 

1.7 

1.7 

West  Central  Belt 

111 

125 

143 

233 

1.3 

1.3 

1.1 

Lansing 

299 

359 

435 

868 

1.8 

1.9 

1.7 

Northeast  Fringe 

90 

100 

116 

199 

1.0 

1.4 

1.4 

Jackson 

132 

152 

177 

339 

1.4 

1.5 

1.6 

For  purposes  of  planning  water  usage,  the  growth  of  house- 
holds represents  an  alternative  index  of  growth.  For  the  Area, 
the  number  of  households  is  expected  to  grow  from  313,  600  in 
1960  to  401,  000  in  1980  and  777,  900  in  2020.  The  urbanization  of 
the  Area  is  expected  to  continue.  In  I960,  66  per  cent  of  the  popu- 
lation lived  in  urban  areas.  By  1980,  72  per  cent  will  be  found  in 
urban  locations,  and  by  2020,  79  per  cent. 


Employment 


Civilian  employment  in  the  Area  equaled  392,  009  workers 
in  I960.  Employment  is  projected  to  expand  79,859  workers  be- 
tween I960  and  1970.  By  1980,  the  total  number  of  persons  em- 
ployed in  the  Area  is  expected  to  equal  549,  514,  an  increase  of 
39  per  cent  over  the  I960  employment  level.  Unemployment  is 
expected  to  drop  from  5.  1 per  cent  in  1960  to  4.  5 per  cent  in 
1980. 
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At  the  end  of  the  projection  period,  2020,  the  rate  of  labor- 
force  participation  is  expected  to  be  3.  9 percentage  points  lower 
than  the  55.  5 per  cent  reported  in  I960.  At  the  same  time,  em- 
ployment is  projected  to  equal  99H,  336  workers,  with  only  4 per 
cent  of  the  labor  force  in  the  unemployed  classification.  The 
employment  level  in  2020  will  be  2 5 times  that  attained  in  1960 
Employment  trends  in  the  U.  S.  , Michigan,  and  the  Area  are 
given  in  Summary  Table  2. 

SUMMARY  TABLE  2.  EMPLOYMENT  PROJECTIONS 


Annual  Rates  if  Change, 
per  cent 


Geographic  Unit 

I960 

Thousands  of  Persons 

1970  1930 

2020 

1960- 

1970 

1970- 

1980 

1980- 

2020 

United  States 

64, 639 

78, 701 

91, 104 

171,000 

2.0 

1 ,5 

1 

6 

Michigan 

2.  727 

3.222 

3.  769 

6.  876 

1.7 

1.6 

1, 

5 

The  Area 

392 

472 

549 

908 

1.9 

1.5 

1 . 

5 

Grand  Rapids 

167 

201 

232 

429 

1.9 

1 . 5 

1 , 

5 

West  Central  Belt 

38 

44 

50 

77 

1.6 

1.3 

1. 

i 

Lansing 

110 

135 

161 

314 

2.1 

1.8 

1. 

Northeast  Fringe 

31 

38 

43 

67 

1.8 

1.5 

1 . 

i 

Jackson 

46 

54 

62 

in 

1.6 

1.4 

i . 

5 

Employment  Structure 

The  economic  growth  anticipated  for  the  Area  will  be  the 
result  of  many  diverse  trends.  For  example,  as  a result  of  rela- 
tively higher  productivity,  improvement  in  manufacturing,  and 
anticipated  shifts  in  consumer  spending  patterns,  total  employ- 
ment growth  in  manufacturing  will  be  less  than  that  for  over-all 
employment.  The  diverse  employment-growth  patterns  by  ii  - 
dustry  are  shown  in  Summary  Figures  A and  B 

Patterns  of  employment  in  each  of  the  planning  subareas 
also  show  divergent  patterns.  Summary  Table  3 gives  employment- 
growth  rates  from  1960  to  2020  by  major  industry  division  for 
each  of  the  planning  subareas. 
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Number  Employed 


1940  1950  I960  1970  I960  1990  2000  2010  2020 

Year 

SUMMARY  FIGURE  A.  EMPLOYMENT  BY  INDUSTRY 

IN  AREA,  1940-2020 
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SUMMARY  TABLE  3.  INDUSTRY  DIVISION  GROWTH  RATES  FOR  THE 
PLANNING  SUBAREAS  - 1360-2020 


Compound  Annual  Growth  Rate,  per 

cent,  I960' 

-2020 

Grand 

West 

River 

Grand 

Central 

Northeast 

Industry 

Basin 

Rapids 

Belt 

Lansing 

Fringe 

jackson 

Agriculture,  forestry,  and  fisheries 

-0.6 

-0.7 

-0.5 

-0.6 

-0.4 

-0.5 

Mining 

0.9 

0.9 

0.9 

0.  9 

0.9 

0.9 

Contract  construction 

1.6 

1.6 

1.2 

1.8 

1.3 

1.  5 

Manufacturing 

0.9 

1.0 

0.9 

0.6 

1.0 

0.7 

Transportation,  communications. 

0.9 

1.0 

0.8 

1.1 

0.6 

0.9 

and  utilities 

Wholesale  and  retail  trade 

1.6 

1.7 

1.  5 

1.7 

1.3 

1.6 

Finance,  insurance,  and  real 

2.2 

2.3 

2.1 

2.2 

2.2 

2.3 

estate 

Services 

2 2 

2.  1 

1.7 

2.4 

1.  8 

2.2 

Public  administration 

2.9 

2.9 

2.7 

2.9 

2.  8 

2.9 

Industry  not  reported 

1.9 

2.3 

1.  5 

1.7 

2,5 

1.6 

All  Industries 

1.  6 

1.6 

1.2 

1.8 

1.3 

1.  5 

Source:  The  employment  levels  for  major  industry  sectors  in  each  of  the  planning  subareas 
and  the  Area  are  reported  in  Table  81. 
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GRAND  RIVER,  1CHIGAN  COMPREHENSIVE  BASIN  STUDY  - 
ECONOMIC-BASE  STUDY 


INTRODUC  1'ION 


This  economic- base  study  was  prepared  under  contract  be- 
tween the  U.  S.  Corps  of  Engineers  and  Battelle  Memorial  Institute. 
The  contract  was  administered  and  supervised  by  representatives  of 
the  Corps  of  Engineers,  U.  S.  Army  Engineer  District,  Detroit. 

The  work  accomplished  consists  of  an  economic -base  study  of 
the  Grand  River  Basin  Service  Area.*  The  study  (1)  characterizes 
the  existing  economy  of  the  Area,  (2)  analyzes  the  economic  forces 
which  influence  its  future  economic  changes,  (3)  projects  its  future 
economy,  and  (4)  identifies  those  aspects  of  its  future  economy  that 
provide  parameters  to  determine  water- resources  needs. 

The  Area  has  an  area  of  approximately  7,400  square  miles 
within  the  state  of  Michigan.  The  following  eleven  counties  con- 
stitute the  Area:  Barry,  Clinton,  Eaton,  Gratiot,  Ingham,  Ionia, 
Jackson,  Kent,  Montcalm,  Ottawa,  and  Shiawassee.  Since  future 
economic  development  of  the  Grand  River  Basin  Service  Area  will 
not  occur  in  geographic  isolation,  the  survey  considers  areas  b. 
yond  the  Area  which  influence  economic  development  in  the  Area. 

Economic  and  demographic  data  pertaining  to  the  economic 
base  of  the  Area  have  been  developed  for  current  and  past  periods, 
and  their  trends  are  shown;  interrelationships  among  the  variables 
ar>  indicated,  as  are  the  relationships  of  the  economies  of  the  Area 
and  planning  subareas  to  the  economies  of  the  Nation  and  the  state 
of  Michigan.  The  data  are  based  on  the  year  i960  and  are  pro- 
jected for  each  succeeding  decade  to  2020. 

This  study  includes  an  analysis  of  the  principal  features  of 
the  economy  of  the  Nation  and  the  determination  of  trends  and  pro- 
spective changes  in  these  features.  Analyses  of  population  and 
economic  activities  are  made  for  the  Region  (the  state  of  Michigan), 
which  influences  the  prospects  for  the  Area. 


•Herein  referred  ton,  tin  ' \rca". 
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The  report  identifies  key  industries  in  the  Area,  including 
the  principal  water-using  industries.  The  analyses  of  growth  and 
locational  trends  for  these  industries  in  the  Nation,  State,  and  the 
Area  are  made  to  contribute  to  the  Area  comprehensive  analysis. 

for  the  purpose  of  developing  and  implementing  a water- 
resource  plan,  estimates  of  trends  and  prospective  economic 
changes  are  developed  for  planning  subareas  of  the  Basin. 

A projection  methodology  is  then  developed  to  make  the 
demographic  and  economic  projections  for  the  State,  Basin  Service 
Area,  and  planning  subareas.  The  projections  are  developed  under 
the  following  assumptions: 

(1)  Sufficient  quantities  of  water  of  acceptable  quality 
will  be  available  to  support  the  economy  and 
facilitate  economic  growth. 

(-)  No  major  depressions  will  occur,  and  the  Nation 
will  have  reasonably  full  employment  (although  not 
necessarily  for  the  Area). 

(3)  Those  assumptions  implicit  in  special  studies 
furnished  to  the  Contractor  by  other  agencies. 

In  estimating  the  potential  growth  in  economic  activity  for  the  Area, 
it  is  necessary  to  assume  that  the  water  supply  will  be  sufficient  to 
accommodate  such  growth,  as  stated  in  Assumption  1.  However, 
ample  water  is  a resource  which  provides  a region  with  a locational 
competitive  advantage  which  may  serve  to  attract  industry  from 
water-scarce  areas.  Since  water  facilities  will  be  constructed 
throughout  the  Nation  over  the  next  50  years,  there  is  no  way  of 
anticipating  which  areas,  if  any,  will  be  faced  with  serious  prob- 
lems of  water  shortages.  Therefore,  it  is  also  necessary  to  as- 
sume that  every  area  will  have  a future  water  supply  ample  to  meet 
its  economic  growth  prospects.  In  this  way,  consistency  is  main- 
tained between  the  Area  and  national  regional  projections.  The 
method  of  projections  provides,  however,  for  subsequent  develop- 
ment of  data  to  be  used  later  in  analyses  of  (1)  the  adverse 
economic  effects  of  failure  to  develop  water  supplies  of  adequate 
quantity  and  qu'ality  in  the  Area  or  (Z)  the  economic  growth  that 
would  be  associated  with  an  adequate  water  supply.  In  addition, 
provisions  are  made  in  the  methodology  for  evaluation  of  possible 
effects  of  Federal  and  State  redevelopment  programs  in  the  Area. 
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Cooperative  Organizations  and  Their  Responsibilities 


Various  State*  and  Federal  agencies  have  provided  special  and 
contributing  studies,  critique,  and  information  for  the  economic- 
base  study.  In  addition,  information  has  been  provided  by  many  of 
the  local  units  of  government,  universities,  city  and  regional 
planning  commissions,  and  private  organizations  located  both  within 
and  out  of  the  Area.  These  cooperating  agencies  and  organizations 
are  partly  identified  in  the  "Bibliog raphy 

Cooperation  has  been  achieved  with  local  units  of  government 
and  other  organizations  through  informal  contacts  and  discussions 
both  by  Battelle  Memorial  Institute  and  Corps  of  Engineers' 
representatives. 

Federal  and  State  agencies  have  cooperated  in  two  ways. 

First,  by  contributing  studies  prepared  by  their  own  staffs, 
and,  second,  by  active  participation  through  the  medium  of  an 
Informal  Advisory  Board. 

Contributing  studies  were  prepared  by  the  Federal  Power 
Commission,  which  provided  projections  on  power  requirements 
and  supply  developed  in  conjunction  with  the  National  Power 
Survey;  the  Economic  Research  Service  and  Forest  Service, 

U.  S.  Department  of  Agriculture,  which  provided  projections  on 
the  agricultural  economy  and  rural  population  and  employment; 
and  the  Bureau  of  Mines,  which  provided  historical  mineral- 
production  data  and  projected  mineral-production  data,  partly 
based  on  estimates  of  future  construction  activities  furnished  by 
the  Corps  of  Engineers. 

A Grand  River  Basin  Economic  Base  Study  Informal  Advisory 
Board  was  established,  consisting  of  representatives  of  the  Corps 
of  Engineers;  U.  S.  Public  Health  Service;  U.  S.  Department  of 
Commerce;  U.  S.  Department  of  the  Interior;  Economic  Research 
Service,  U.  S.  Department  of  Agriculture;  the  Federal  Power  Com- 
mission; and  the  state  of  Michigan.  The  purpose  of  the  Board  was 
to  confer  with  and  to  advise  Battelle  Memorial  Institute  and  the 
Corps  of  Engineers.  The  Michigan  Employment  Security  Commis- 
sion provided  assistance  through  a representative's  participation  at 
the  Board  meetings. 


1-21 


r 


Relationship  of  the  Economic-Base  Stud^ 
to  the  Comprehensive  Study 

The  economic-base  study  projects  the  nature  and  extent  of 
the  future  economic  activity  and  growth  in  the  Area.  Since  water 
needs  are  generated  from  population  growth,  economic  growth, 
and  changes  in  technology,  these  economic  projections  will  be  used 
to  establish  the  Area's  water  needs  as  determined  by  both  quality 
and  quantity  criteria. 

From  the  water-needs  data  developed  by  the  comprehensive 
basin-wide  survey,  quantitative  and  time-phased  requirements 
for  present  and  future  control,  use,  and  conservation  of  water 
and  related  land  resources  of  the  Basin  will  be  determined  by  the 
Corps  of  Engineers  cooperatively  with  other  agencies  for  purposes 
of  flood  control,  navigation,  hydroelectric  power,  municipal  and 
industrial  water  supply,  water-quality  control,  recreation,  fish 
and  wildlife  conservation,  agriculture,  and  other  water  uses.  To 
satisfy  the  water  requirements,  a comprehensive  water-resources 
development  plan  for  the  Grand  River  basin  will  be  prepared  by  the 
Corps  of  Engineers  in  cooperation  with  other  Federal  agencies  and 
State  and  local  governments. 

I- A.  UNITED  STATES 

DEMOGRAPHIC  AND  ECONOMIC  PROJECTIONS 
1-1,  Introduction 

Purpose 

While  the  major  goal  of  this  analysis  is  to  yield  detailed  pro- 
jections pertaining  to  the  economic  future  of  the  Grand  River  Basin 
Service  Area  and  the  delimited  Subareas  therein,  it  is  necessary 
to  include  in  the  analysis  projections  of  certain  demographic  and 
economic  factors  for  the  Nation  to  provide  the  over-all  framework 
for  the  analysis  of  the  Area  and  Subareas.* 

Analysis  of  past  trends  in  such  major  factors  as  population 
indicates  that  there  is  not  a precise  relationship  between  trends  in 

•The  specific-  national  projec  tions  presented  in  this  report  are  within  the  range  of  projections  which 
appear  in  Economic  Task  Group  of  the  Ad  Hoc  Water  Resources  Council  Staff,  National  Economic 
Growth  Pro  lections  1 080.  2b00.  2020,  Ad  Hoc  Water  Resources  Council,  July  1963. 
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♦ the  Nation  and  trends  in  the  Area.  This  is  particularly  true  over 


relatively  short  periods  of  time,  such  as  a decade.  Nevertheless, 
it  has  been  true,  and  will  continue  to  be  true,  that  general  direc- 
tions of  movement  in  the  Area  will  tend  to  follow , in  a broad  way  , 
national  trends.  The  nature  of  this  historical  relationship  may  be 
illustrated  by  population.  Between  1900  and  1960,  population  in  the 
Area  increased  by  nearly  the  same  percentage  as  in  the  United 
States.  However,  interim  data  indicate  that  the  Area's  population 
growth  has  not  been  closely  tied  to  that  of  the  Nation  in  most 
decades. 

In  light  of  the  fact  that  projections  for  the  Area  are  made  for 
a 60-year  period  from  I960  to  2020,  it  is  necessary  to  recognize 
that  the  general  economic  development  of  the  Area  will  tend  to  fol- 
low that  of  the  Nation  and  therefore  to  project  growth  of  the  Nation 
as  well  as  that  of  the  Area.  Furthermore,  much  of  the  Area's 
future  economic  activity  will  be  directly  determined  by  the  Nation's 
growth  and  the  demand  for  transportation  equipment. 


Scope 

Since  the  purpose  of  the  national  projection  is  to  provide  out- 
lines of  the  general  economic  environment  between  I960  and  2020, 
the  national  projections  are  limited  in  detail.  For  purposes  of  this 
analysis,  projections  have  been  undertaken  tor  the  following 
demographic  and  economic  factors; 

Population 

Households 

Labor  force 

Employment 

Gross  national  product 


Assumptions 

In  the  light  of  the  fact  that  the  project  period  for  this 
analysis  is  60  years,  relatively  few  general  assumptions  need  be 
made.  Additional  specific  assumptions,  pertaining  to  individual 
demographic  and  economic  projections,  are  stated  in  the 
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appropriate  sections  below.  The  general  assumptions  are  limited 
to  the  following: 

(1)  During  the  projection  period,  1960-2020,  there 
will  be  no  major  economic  recessions  which  will 
seriously  affect  the  long-term  growth  patterns 
of  the  Nation's  economy.  The  Nation  will  have 
relatively  full  employment. 

(2)  International  political  tensions  will  remain  at 
approximately  the  present  level.  However,  the 
military  requirements  for  manpower  are  assumed 
to  decline  somewhat  as  we  move  into  the  future. 

(3)  Future  price  changes  will  not  significantly  affect 
the  projected  economic  relationships.  It  is  as- 
sumed that  there  will  be  inflation.  However, 
the  projections  are  in  terms  of  constant  prices 
to  provide  a better  basis  for  evaluating  future 
economic  trends  for  planning  purposes. 


1-2  Methodology 


A detailed  statement  of  methodology  is  set  forth  in  the  follow- 
ing sections  pertaining  to  the  individual  demographic  and  economic 
factors  which  have  been  projected.  However,  a general  statement 
of  methodology  will  serve  to  place  the  individual  components  in 
perspective  and  also  detail  the  over-all  approach  used  in  the 
course  of  this  research. 

The  general  methodology  should  be  divided  into  two  major 
components:  (1)  that  pertaining  to  the  period  from  1960  to  1980 
and  (2)  that  pertaining  to  the  period  from  1980  to  2020.  A 
separate,  more  detailed  methodology,  developed  in  studies  by 
Battelle's  Socio-Economic  Research  Group  over  the  past  4 years, 
has  been  employed  for  the  earlier  time  period  in  order  to  in- 
corporate the  greatest  degree  of  precision  possible  for  shorter- 
term  projections  and  thereby  improve  the  bases  for  immediate 
planning. 
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Battelle's  studies,  primarily  financed  with  Battelle  funds  but 
with  some  outside  sponsorship,  were  designed  to  uncover  the  major 
forces  that  shape  the  present  and  future  structure  of  the  economy. 
As  a result  of  these  studies,  the  Socio-Economics  Research  Group 
has  developed  an  analytical  framework  — the  Battelle  socio- 
economic model  — which  has  been  applied  to  intermediate-term 
projections  for  the  economy  of  the  Nation  as  a whole  as  well  as  to 
various  aspects  of  regional  economies.  This  model  was  not  de- 
signed to  project  either  nationally  or  regionally  (a  county,  group 
of  counties,  a state,  or  a group  of  states)  for  periods  of  time  sig- 
nificantly in  excess  of  20  years  from  the  base  year. 

Therefore,  only  demographic  and  economic  projections  for 
the  Nation,  State,  and  Area  through  1980  have  been  undertaken 
within  the  framework  of  Battelle' s socioeconomic  model.  A 
separate,  but  not  unrelated,  methodology  produces  projections  for 
the  Grand  River  Basin  Service  Area  for  the  period  1990 
through  2020.  Application  of  both  methodologies  follows  a series 
of  successive  steps  (some  of  which  are  carried  out  simultaneously). 
The  following  generally  describes  each  of  these  steps. 


Step  L Population  Projections  (Including  Households).  The 
first  necessary  input  to  the  projection  of  the  national  economy  (or 
to  any  regional  economy)  is  a projection  of  population.  The 
national  projection  used  in  this  case  is  the  official  "Series  B"  pro- 
jection of  the*  U.  S.  Department  of  Commerce,  Bureau  of  the 
Census.*  Census  projections  of  population  are  directly  adapted 
for  the  projection  period  from  1960  through  2010.  Estimates  for 
2020  are  derived  by  extrapolating  the  Census  projections  for  the 
period  from  2000  to  2010  to  the  terminal  year,  2020. 

Projections  of  number  of  households  are  derived  through  an 
analysis  of  the  dependency  ratio  of  the  population;  that  is  , an  ex- 
amination of  the  projected  age  distribution  of  the  population  and  the 
determination  of  the  proportion  of  future  inhabitants  in  the  0-19  age 
group  to  the  number  in  the  20  years  and  over  age  group.  Those 
future  dependency  ratios  are  applied  to  the  i960  data  on  average 
size  of  household  to  obtain  projected  household  sizes.  These  pro- 
jected sizes  (number  of  persons  per  household)  are  then  applied  to 
the  projected  population  (in  households)  to  determine  projected 
numbers  of  households. 

V.S  Department  of  Commerce,  Bureau  of  the  Census,  Currcnt  Popnl.itmn  Reports.  Populate-! 

Estimates,  Series  P-2‘>,  No.  '.'Mi  (July  196*1). 


Step  II.  Labor  Force.  An  examination  of  historic  patterns  in 
labor-force  participation,  that  is  the  proportion  of  the  population 
14  years  and  over  in  the  labor  force  (both  employed  and  unem- 
ployed), was  undertaken  to  project  labor-force  participation  rates 
through  1980.  The  projection  of  aggregate  labor-force  participa- 
tion is  developed  by  an  analysis  of  labor-force  participation  by 
5-year  age  cohort,  considering  variations  in  educational  attain- 
ment. As  a result  of  the  tendency  for  participation  to  increase 
with  higher  levels  of  education,  the  1980  rate  is  projected  to  equal 
56.  1 per  cent  compared  with  55.  3 per  cent  for  1960.  For  the 
period  1990-2020  the  aggregate  participation  rate  is  projected  to 
decline  as  a result  of  early  retirement,  longer  periods  of  formal 
education,  training  and  retraining,  and  withdrawal  of  selected 
marginal  labor-force  groups.  By  2020  the  labor  force  participa 
tion  rate  will  decline  to  53.  4 per  cent  of  the  population  14  years 
and  older. 

Step  III.  Employment.  Battelle's  research  has  led  to  cer- 
tain conclusions  regarding  the  important  underlying  social  and 
economic  forces  shaping  the  future  of  the  Nation  s economy. 

(1)  On  the  national  level,  employment  has  begun  to 
shift  significantly  from  manufacturing  industries 
to  those  industries  that  might  be  classified  as 
nonproduct  or  service  industries. 

(2)  The  occupational  structure  (i.  e.  , numbers  of 
people  in  various  broad  occupational  classes, 
such  as  professional  and  technical,  clerical, 
service,  craftsmen,  operatives,  etc.  ) of  the 
Nation  has  been  undergoing  dramatic  shifts  in 
recent  years  as  a result  of  significant  tech- 
nological change.  This  changing  structure  re- 
flects an  increasing  emphasis  on  those  occupa- 
tions requiring  "brainpower"  input  in  contrast 
to  physical  labor.  This  structural  change  is 
referred  to  as  "the  human  resources  era". 

(3)  Consistent  with  the  shift  toward  human- resources- 
oriented  occupations,  there  is  an  increasing  de- 
mand for  a labor  force  with  high  levels  of  skill  and 
training  that  are,  in  turn,  primarily  derived  from 
high  levels  of  formal  educational  attainment. 
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(4)  At  the  same  time,  there  has  been  a relative  decrease 
in  job  opportunities  for  those  individuals  having  low 
skill  levels  and  low  levels  of  educational  attainment. 


(5)  The  shift  toward  human- resources-oriented  occupa- 
tions carried  with  it  a shift  toward  higher  average 
incomes  and  consequent  changes  in  the  structure  of 
demand  for  goods  and  services. 

Battelle's  research  has  led  to  the  conclusion  that  these  basic 
shifts  in  the  economy  will  continue  at  least  until  1980  and  will 
therefore  have  a significant  impact  on  the  nation's  economy  (as 
well  as  the  economy  of  Michigan,  the  Area,  and  subareas).  As  a 
result,  the  application  of  the  Battelle  socioeconomic  model,  which 
quantifies  the  impact  of  each  of  these  underlying  trends,  yields  a 
detailed,  estimated  profile  of  the  Nation's  economy  as  well  as  that 
of  Michigan,  the  Area,  and  subareas  for  both  1970  and  1980. 

Figure  1 shows  schematically  how  the  various  substeps  in  the 
Battelle  projection  methodology  are  interrelated.  Each  of  the  ma- 
trices in  Figure  1 is  labeled  with  a letter  designation;  references 
in  the  following  description  of  the  methodology  are  to  these  in- 
dividual matrices. 

The  first  substep  is  to  project  the  percentage  distribution  of 
demand  for  labor  in  terms  of  occupation  by  industry  for  each  of  the 
terminal  years  (Matrix  K).  In  this  step  the  following  industries 
are  considered; 

Agriculture 

Mining 

Contract  construction 
Durable-goods  manufacture 
Nondurable-goods  manufacture 
Transportation 

Telephone,  telegraph,  and  communication 

Utilities 

Wholesale  trade 

Retail  trade 

Finance,  insurance,  and  real  estate 
Business  repair  services 
Personal  services 
Entertainment  and  recreation 
Professional  services 
Public  administration 
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For  each  of  these  industries  a projection  is  made  of  the 
percentage  of  total  employment  likely  to  be  accounted  for  by 
people  in  each  of  the  following  major  occupational  categories: 

Professional  and  technical 
Managers,  officials,  and  proprietors 
Cle  rical 
Sales 

Craftsmen 
Ope  rative  s 

Private  household  workers 

Se  rvice 

Laborers 

Farm  laborers 

Farm  managers 

This  projection  is  made  through  an  analysis  of  the  trend  in  this 
distribution  nationally,  particularly  between  1950  and  I960.  In  subse- 
quent projections,  similar  analysis  is  undertaken  for  Michigan  and  the 
Area. 


The  second  substep  in  the  projection  of  demand  for  labor  is  to 
project  anticipated  total  employment  (without  regard  to  occupation) 
for  each  of  the  industry  groups  listed  above.  This  projection  of  total 
employment  is  undertaken  through  analysis  of  employment  patterns  in 
each  of  these  major  industry  groups  in  the  nation  and  subsequently  in 
the  state.  Area,  and  subareas,  taking  into  account  the  shifts  from 
manufacturing  to  nonproduct-oriented  industries  (Matrix  L). 

The  third  substep  in  the  projection  methodology  is  to  apply  the 
projected  occupation-by-industry  distribution  (Matrix  K)  to  the  pro- 
jected total  employment  by  industry  (Matrix  L)  to  determine  the 
projected  number  of  people  demanded  in  each  occupation  in  each 
of  the  industries  considered  (Matrix  M). 

This  projected  matrix  of  numbers  of  people  by  occupation  and 
industry  is  then  collapsed  in  the  next  step  in  the  projection  method- 
ology. A projection  of  the  total  number  of  people  demanded  in  each 
of  the  1 1 major  occupational  categories  is  given  in  Matrix  N. 

To  match  the  projected  demand  for  employment  of  numbers  of 
people  by  occupation  against  the  available  supply  of  people  with 
requisite  skills,  it  is  necessary  to  convert  the  projected  occupa- 
tional demand  (Matrix  N)  to  numbers  of  people  by  levels  of 
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educational  attainment.  Therefore,  a projection  is  made  of  the 
percentage  distribution  of  numbers  of  people  in  each  occupation 
having  various  levels  of  educational  attainment.  These  levels  of 
educational  attainment  are 

0 to  7 years 

8 years  — a grade-school  education 

9 to  1 1 years 

1Z  years  — a high- school  education 

1 to  3 years  of  college 

4 or  more  years  of  college. 

Analysis  of  the  educational  attainment  of  people  in  each  of  the 
11  major  occupational  groups  is  used  to  project  the  percentage  dis- 
tribution of  the  people  by  level  of  educational  attainment  for  each 
of  the  terminal  years.  As  mentioned  above,  the  levels  of  educa- 
tional attainment  that  are  characteristic  of  people  in  various  occu- 
pations differ  markedly.  Furthermore,  there  has  been  a general 
upgrading  of  the  educational  attainment  of  early  age  groups;  and 
as  these  groups  move  through  the  population  and  labor  force,  there 
is  a gradual  upgrading  of  over-all  educational  attainment.  In  ad- 
dition, the  increased  sophistication  of  many  occupations,  combined 
with  the  decreasing  significance  of  low-skill  occupations,  results 
in  changes  in  the  educational  attainment  required  by  the  various 
major  occupational  groupings.  These  important  trends  are  pro- 
jected to  arrive  at  a future  percentage  distribution  of  educational 
attainment  of  people  in  various  occupations  (Matrix  O). 

The  next  step  in  the  projection  of  the  demand  for  people  is  to 
convert  the  demand  for  numbers  of  people  in  various  occupations 
(Matrix  N)  to  numbers  of  people  in  each  occupation  with  various 
levels  of  educational  attainment  (Matrix  P)  by  multiplying  the  pro- 
jected demand  for  people  by  occupation  by  the  projected  distribution 
of  educational  attainment  by  occupation.  This  projected  matrix 
(Matrix  P)  is  then  converted  into  a percentage  distribution  in  order 
to  yield  the  projected  percentage  distribution  of  occupations  for 
people  having  various  levels  of  educational  attainment.  In  other 
words,  a projection  is  made  of  the  percentage  of  people  having 
0 to  7 years  of  education  in  the  professional  and  technical  occupa- 
tions, clerical  occupations , service  occupations,  etc.,  for  each  of 
the  major  occupational  groups.  This  distribution  is  shown  in  Fig- 
ure 1 as  Matrix  Q.  Matrix  Q is  derived  directly  from  Matrix  P, 
the  projected  demand  for  numbers  of  people  in  each  occupation  by 
various  levels  of  educational  attainment.  This  matrix  (Matrix  P) 
constitutes  the  projected  demand  for  labor. 
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The  subsequent  series  of  substeps  in  the  methodology  is  to 
project  the  supply  of  available  people  with  requisite  skills  and  then 
finally  to  match  this  available  supply  with  projected  demand  to  de- 
termin  actual  projected  employment. 

First  in  the  series  of  supply  projection  substeps  is  a projec- 
tion of  the  percentage  distribution  of  the  population  by  age  groups 
that  will  have  various  levels  of  educational  attainment  in  each  of 
the  terminal  years,  1970  and  1980  (Matrix  C).  The  age  groups 
considered  in  this  projection  are  as  follows: 


14-19 

45-49 

20-  24 

50-54 

25- 29 

55-59 

30-  34 

60-64 

35-39 

65-74 

40-44 

75+ 

Enrollment  levels  for  persons  less  than  14  years  old  are  also  pro- 
jected to  indicate  the  base  for  future  education.  Of  course,  dropo 
rates  for  these  younger  age  groups  do  not  vary  widely  from  area  t 
area  as  they  do  for  the  older  groups. 

The  educational-attainment  matrix  is  projected  by  analyzing 
past  trends  in  levels  of  educational  attainment  by  various  age 
groups  of  the  population.  This  is  essentially  a system  of  rslimat  cm 
those  people  who  are  still  in  the  educational  stream  through  a pro- 
jection of  likely  dropout  rates  at  various  levels  of  educational 
attainment. 

Once  the  percentage  distribution  of  educational  attainment  b) 
age  groups  is  projected  (Matrix  C),  it  is  applied  to  the  projection 
of  population  (by  individual  age  groups  - Matrix  D)  to  yield  a pro- 
jection of  the  number  of  people  in  the  population  who  will  have 
various  levels  of  educational  attainment.  This  projection 
(Matrix  E),  then,  constitutes  the  educational  profile  of  the  popula- 
tion by  age  group.  This  population  serves  as  the  potential  labor 
force  of  the  Nation. 

Battelle's  research  has  determined  that  there  are  signific.  nt 
differences  both  in  level  and  in  trend  in  labor-force  participat ion 
rates  for  people  in  various  age  groups  and  for  those  having  various- 
levels  of  educational  attainment.  Therefore,  the  next  substep  in 
the  projection  method  involves  a projection  of  labor-force 
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participation  rate  (Matrix  F)  for  those  people  having  various  levels  of 
educational  attainment  in  each  of  the  various  age  groups.  This  projec- 
tion is  based  on  analysis  of  historical  trends  in  labor  - force  participa- 
tion rates. 

After  the  participation  rates  for  those  having  various  levels  of  ed- 
ucational attainment  in  each  of  the  various  age  groups  are  projected, 
these  labor-l  rce  participation  rates  are  applied  to  the  projected  popu- 
lation (in  te  rr  3 of  ag  e g roups  and  levels  of  educ  ational  attainment)  to 
determine  the  labor  force  (supply  of  labor)  interms  of  numbers  of  peo- 
ple having  various  levels  of  educational  attainment  within  each  of  the 
specified  age  g roups  (MatrixG)-  This  projected  matrix  is  collapsed  to 
yield  total  numbe  rsofpeopleinthe  labor  force  (without  regard  to  age) 
ateachofthe  va rious  levels  of  educational  attainment  (Matrix  H).  I his 
is  the  supply  of  labor  in  terms  of  people  having  various  levels  of  educa- 
tional attainment. 

The  next  problem  in  the  projection  methodology  is  to  determine 
how  this  supply  might  be  distributed  m light  of  the  existing  demand  for 
people  having  va  rious  levels  of  educational  attainment.  On  the  theory 
that , over  time,  peoplewithhighlevelsof  educational  attainment  will 
be  attracted  to  those  jobs  requiring  (and  rewarding)  such  levels  of  edu- 
cational attainment,  the  supply  (labor  force)is  distributed  in  proportion 
to  the  projected  demand  for  people  at  various  levels  of  educational  at- 
tainment among  the  majo r oc cupational  g roups  (Matrix  Q). 

One  * the  available  supply  is  so  distributed  and  thereby  becomes  a 
supply  of  labor  for  each  of  the  major  occupations  in  terms  of  educational 
attainment  (MatrixJ),  itispossible  to  match  that  projected  supply 
against  the  proj  ec  ted  demand  fo  r la  bo  r in  terms  of  educational 
attaimnent. 

In  the  national  projection  , the  supply  (a  given  level  of  educational 
attainment)  and  demand  (a  given  occupation)  are  matched  by  allowing 
the  lower  of  supply  or  demand  to  be  displayed  in  each  cell. 

The  detailed  analysis  outlined  above  yielded  projections  of 
educational  attainment  and  projections  of  employment  by  industry 
for  the  years  1970  and  1980.  A different  method  was  used  to  make 
the  post- 1980  projections.  J.abor-force  participation  rates,  as 
projected  above,  are  applied  against  the  projected  national  popula- 
tion for  this  time  period.  An  assumption  is  made  in  regard  to  un- 
employment rates  and  thereby  total  national  employment  is 
derived.  It  has  been  assumed  that  unemployment  will  decline  to 
per  cent  by  2010. 
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Gross  Nation,.!  product.  Gross  national  product  is  projected  by 
f i r st  p ro jeciing  national  income' . Gross  n a tiona  1 product  is  ultimately 
derived  by  ex  panding  national  income  to  gross  national  p rod  act  on  the 
basis  of  a historic  relationship  between  these  two  measures  of  aggre- 
gate economic  activity. 

Nat ional  income  may  be  cone eptually  viewed  as  the  total  of  valu t 
added  in  each  of  the  Nat  ion's  components  of  indust  rial  activity.  There- 
fore, it  can  be  derived  from  the  summation  of  value  added  (precisely 
defined  as  national  income  o riginating  in  each  sector  of  economic  ac- 
tivity per  worke  r ).  These  projections  for  the  entire  to  recast  : i me  pe  - 
riod,  1960-2020,  are  made  through  an  analysis  of  historic  trends  in 
value  added  per  wo rker  in  the  major  industrial  classificatio ns . 

I-  3.  Population  and  Economic  Activity: 

Historical  Trends  and  Projections 


Population 

As  indicated  above,  the  national  population  projection 
this  analysis  is  that  prepared  by  the  U.S.  BureauofCens  .sin  1964. 

The  Census  series  "B",  which  is  the  second  highest  projection"  ',  h.i 
been  selected.  The  apparent  fe  rtility  rates  expe  ri  enc  c : since  1 96 C 
have  led  to  the  selection  of  this  series  as  the  most  appropriate. 

The  Bureauof  Census  has  made  projections  only  through  the  \ e.i  i 
Z010.  Therefore  , it  has  been  necessary  to  independently  ge  ■ > rate 
projected  national  population  for  the  year  2020.  The  e stimate  to r that 
year  was  derived  by  extrapolating  the  change  from  2000  t ■>  20  \ it  • 

Table  1 sets  forthhisto rical  data  showing  popul.ub >n  the  United 
States  since  1 900  and  the  projected  levels  th rough  Z0Z0. 

•Gross  national  product  is  defined  as  the  final  value  of  all  good  and  -cm  . id  :i:  i 

omy  in  any  given  time  period  (a  year).  National  income  is  equivalent  > .itional  pr  mi  ,i 

less  capital  consumption  allowances (deptei  iation  and  amortizat  on,  pt  n<  , 

taxes  and  business  transfer  payments,  plus  Government  ubsidu-  mini  /flu  ."..mu'  i 
enterprises. 

The  four  projections  currently  available  from  Gcnsus  differ  pri  anly  hi  .. 
sumed  future  fertility  rates.  According  to  ' nrrent  Population  KV;  n>, 

"The  assumed  levels  of  completed  fertility  under  Seric  I1  arc  ealeJ  '■  n . v. hat  tom  it  .« 
used  under  Series  A The  series  is  considered  a moderately  high  enc  h i ■ i tt  pr.  hc  ■ |-, 
a modest  drop  from  the  levels  of  fertility  in  the  last  decade.  Th.  .Vries  1 t.ii  wm  l<  . 1. -p. 
by  first  establishing,  a-  before,  the  completed  level  tor  tin  -to-  i-  • • 
assumed  that,  by  1 tin  group  had  completed  about  sc  per  om  . : it  i t.l  • pi- 

wnh  80  per  cent  lor  Series  A),  yielding  a projected  complin  rtilu. 

m worr.cn.  Tt  i completed  fertility  for  the  other  coin  •;  .1 

pattern  of  change  from  cohort  to  cohort  paralleled  that  o!  , :■ 


TABLE  1.  UNITED  STATES  POPULATION,  1900-2020 


Year 

Day 

Population, 

millions 

1900 

June  1 

76.2 

1910 

April  15 

92.3 

1920 

January  1 

106.0 

1930 

April  1 

123.2 

1940 

April  1 

132.2 

1950 

April  1 

151.3 

1960 

April  1 

179.3 

1970 

-- 

209.0 

1980 

-- 

245.3 

1990 

-- 

288.2 

2000 

-- 

338.2 

2010 

-- 

399.3 

2020 

-- 

470.4 

Sources: 

1900-1960:  1960  Census  of  Population,  Vol  1, 
Characteristics  of  the  Population, 

Part  1,  U.  S.  Summary. 

1970-2010:  U.  S.  Department  of  Commerce, 
Bureau  of  the  Census,  Current 
Population  Reports,  "Population 
Estimates",  Series  P-25,  No.  286, 
p 30  (July  1964).  Series  B projections. 

2020:  Battelle  estimate. 


Households 

The  Bureau  of  Census  defines  a household  as  consisting  of  all 
persons  who  occupy  a housing  unit.  A house,  an  apartment,  or 
other  group  of  rooms,  or  other  single  rooms,  are  regarded  as  a 
housing  unit  when  it  is  occupied  or  intended  for  occupancy  as 
separate  living  quarters.  Households  generally  cover  all  the  popu- 
lation except  those  living  in  institutions,  lodging  in  boarding  houses, 
military  and  other  types  of  barracks,  college  dormitories, 
fraternity  and  sorority  houses,  hospitals,  homes  for  nurses,  con- 
vents, monasteries,  and  ships."' 


*U  S.  Department  of  Commerce.  Bureau  of  the  Census.  Census  of  Population:  1960. 
United  States  Summary,  p I V. 
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The  projection  of  number  of  households  in  the  Nation  is  de- 
rived from  the  Census  projection  of  total  population.  The  present 
average  size  of  household  as  well  as  those  in  the  future  will  depend 
on  the  relative  proportions  of  the  population  19  years  and  younger 
and  20  years  and  over.  The  ratio  of  these  two  proportions,  called 
the  "dependency  ratio"  and  usually  expressed  as  a percentage,  is 
used  to  modify  the  present  average  household  size  in  the  process 
of  converting  future  population  into  households. 

Not  all  of  the  nation's  population  lives  in  households.  In 
1960,  97.  2 per  cent  of  the  population  lived  in  households.  In  1950, 
96.  2 per  cent  were  so  classified  In  the  national  projection,  the 
proportion  living  in  households  is  assumed  constant  from  I960  to 
2020.  Therefore,  the  first  step  in  estimating  the  number  of  house- 
holds and  the  population  in  households  is  to  apply  this  factor 
(97.  2 per  cent)  to  the  projected  total  population.  The  second  step 
is  to  examine  the  percentage  increase  in  the  dependency  ratio 
through  successive  decades  and  to  apply  the  rate  of  growth  in  the 
dependency  ratio  to  the  1960  average  size  of  household.  In  1960, 
the  average  household  size  (that  is,  the  total  number  of  people 
living  in  households  divided  by  the  total  number  of  households)  was 
3.  290  persons.  In  i960,  the  dependency  ratio  was  62.  6 per  cent. 

By  1970,  it  is  projected  that  this  ratio  will  rise  to  64.  89  per  cent 
and  by  1980  to  64.  92  per  cent.  To  avoid  conveying  a false  sense  of 
precision,  the  dependency  ratio  from  1980  to  2020  is  assumed 
constant. 

Application  of  the  rate  of  growth  of  the  dependency  ratio  to 
the  average  household  size  of  3.  29  persons  per  household  in  I960 
results  in  an  estimate  of  average  size  of  3.41  persons  in  1975  and 
slightly  above  3.  41  persons  per  household  in  1980  and  thereafter. 
When  this  average  size  is  divided  into  the  projected  population 
(less  2.  8 per  cent  for  those  not  living  in  households)  the  estimates 
of  numbers  of  households  result.  These  data  for  the  United  States 
are  set  forth  in  Table  2.  As  may  be  noted  from  the  data  in  the 
table,  as  a result  of  the  projected  increase  in  the  average  size  of 
household,  while  total  population  increases  from  approximately 
179  million  in  1960  to  over  470  million  in  2020,  an  increase  of 
over  160  per  cent,  the  number  of  households  increases  only  from 
approximately  53  million  to  134  million,  an  increase  of  just  in 
excess  of  150  per  cent.*  Any  projection  of  likely  trends  in  the 
•Some  analysts  believe  mat  the  average  number  of  persons  per  household  will  . . itume  lo  rise  tin . 
the  future.  For  instance.  Bogne  has  projected,  as  a "medium  estimate"  an  an  age  f ip u re  of 
3.41  persons  in  lfhiS  and  <.44  persons  per  household  by  ! [ See  Hogiu  Population  of  the 
United  States.  The  Free  Press  of  Glencoe,  Illinois  ( l:t.v>).  , . 1 
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number  of  persons  per  household  is  by  definition  highly  conjectural. 
The  application  of  the  dependency  ratio  in  the  form  outlined  above 
lends  some  precision  to  the  projection  and,  in  our  analysis,  re- 
sults in  the  projection  of  stability  by  1980. 

TABLE  2.  UNITED  STATES  POPULATION  AND  NUMBER  OF 
HOUSEHOLDS,  1950-2020 


Average 

Size  of 

N umber  of 

Household, 

Households 

Year 

Total 

In  Households 

persons 

thousands 

1950 

151.326 

145, 116 

3.42 

42,394 

1960 

179,326 

174,373 

3.29 

53,021 

1970 

208,996 

203,144 

3.410 

59,573 

1980 

245,313 

238,444 

3.412 

69,884 

1990 

288,219 

280,149 

3.412 

82, 107 

2000 

338,219 

328,749 

3.412 

96,361 

2010 

399,256 

388,077 

3.412 

113,739 

2020 

470.442 

457,270 

3.412 

134,018 

Sources:  1950-1960:  U.  S.  Department  of  Commerce,  Bureau  of  the 
Census,  Census  of  Population,  1960,  Vol.  I,  Characteristics 
of  the  Population,  Part  1,  U.  S.  Summary. 

1970-2020:  U.  S.  Department  of  Commerce,  Bureau  of  the 
Census,  Current  Population  Reports,  "Population  Estimates”. 
Series  P-25,  No.  286  (July  1964);  Battelle  estimates  for  2020 

Projections  of  households,  average  size  of  household,  and 
number  of  households  by  Battelle. 


1-4.  Labor  Force 


As  indicated  in  the  section  on  methodology,  the  projections 
of  national  labor  force  are  made  on  a different  basis  for  the  years 
1970  and  1980  and  for  the  years  thereafter. 

The  employment  estimates  for  1970  and  1980  are  generated 
within  the  context  of  the  socioeconomic  model  and  require  pro- 
jections of  educational  attainment  and  of  labor-force  participation. 

Educational  Attainment 

In  the  current  analysis,  the  supply  of  skills  in  the  labor 
force  is  defined  in  terms  of  formal  education  One  must  recog- 
nize, of  course,  that  actual  skills  in  the  labor  force  are  the 
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result  of  formal  education,  formalized  on-the-job  training,  and 
the  informal  upgrading  of  skill  through  experience.  Immediate 
concern  with  formal  education  is  justified  by  earlier  Battelle 
studies,  which  have  shown  that  the  major  constraint  on  the  sup- 
ply of  skills  will  be  a shortage  of  college-trained  people.  Recog- 
nizing that  this  shortage  will  exist,  it  is  particularly  appropriate 
to  focus  on  formal  education  to  determine  what  portion  of  the 
labor  force  could  be  further  educated  to  the  point  of  a college  de- 
gree or  its  equivalent. 

Formal  education  can  be  analyzed  by  examining  the  per- 
centage distribution  of  selected  age  groups*  through  grade  levels 
of  educational  achievement.**  For  example,  analysis  of  the  I960 
Census  of  the  U.  S.  shows  that  8 per  cent  of  the  25  to  29-year- 
olds  achieved  an  eighth-grade  level  of  education,  and  dropped  out 
at  that  point;  6.  7 per  cent  left  school  after  9 years  of  schooling, 

8.  3 per  cent  after  10  years,  6.  8 per  cent  after  1 1 years,  and 
37.  6 per  cent  stopped  their  formal  educational  upon  completion 
of  high  school.  In  comparison,  34.  3 per  cent  of  the  30-34  age 
group  and  31.  1 per  cent  of  the  40-44  age  group  had  stopped  their 
formal  education  upon  completion  of  high  school. 

Projection  of  the  percentage  distribution  of  years  of  school 
completed  in  1970  and  1980  for  each  age  group  is  derived  from 
analysis  of  three  trends.  The  first  is  the  educational  attain- 
ment of  the  age  group  when  composed  of  different  populations; 
for  example,  in  1950  and  in  I960  the  educational  achievement 
of  the  45  to  49  age  group  is  derived  by  examining  different  sets 
of  people,***  The  second  is  the  educational  attainment  of  a given 
population  in  the  past:  the  45  to  49  age  group  in  1970  is  the  same 
group  observed  in  the  35  to  39  age  group  in  I960.  The  third  is 
the  rate  of  change  in  educational  attainment  of  the  two  groupings 
defined  above. 

The  final  educational- achievement  profile  of  the  population 
for  1970  and  1980  was  derived  by  using  the  three  trends  mentioned 

•An  age  group,  for  instance  people  aged  26  to  29  years,  refers  to  people  of  a given  age  range  at  a 
point  in  time. 

••The  term  "grade  level  of  educational  achievement"  refers  to  the  number  of  years  of  completed 
formal  education.  For  instance,  8 years,  12  years  (a  high-sohoo!  education),  >r  -l<  years  of 
college. 

•••People  aged  26  lo  29  in  I 960  ate  in  the  age  group  .06  lo  09  in  i 960.  0 i 96  '.  a different  popu  - 
lation  or  set  of  people  falls  in  the  26  to  29  age  group.  A given  population  or  set  of  people  i> 
the  term  applying  to  a fixed  go  up  f people  as  they  pass  through  oiefc  ■ ve  age  groups. 
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above  to  extrapolate  past  rates  of  change  and  educational  achieve- 
ment and  by  judgmental  adjustments  to  reflect  anticipated  acceler- 
ation in  the  growth  of  2-year  technical  schools  and  increased 
pressures  to  complete  college-degree  work.  These  adjustments 
are  dictated  by  the  fact  that,  as  a result  of  improvements  in  tech- 
nology, the  requirements  for  human  resources  will  far  exceed,  in 
the  first  instance,  the  available  human  resources  with  requisite 
formal  education.  It  is  our  belief  that  the  wage  incentives  resulting 
from  this  imbalance  will  lead  to  some  upward  shift  in  the  propor- 
tion of  the  population  completing  college  and  that  society  will  make 
the  adjustments  necessary  to  provide  the  requisite  instructors  and 
physical  facilities. 

It  is  important  to  recognize  that  changes  in  such  programs 
as  on-the-job  training  may  make  it  possible  to  utilize  persons 
having  achieved  less  than  a college  diploma  in  positions  now  re- 
quiring that  level  of  formal  education.  Thus,  it  is  possible  that 
the  equivalent  of  the  projection  shown  here  can  be  achieved  outside 
of  the  system  of  formal  education. 

Labor-Force  Participation 

Once  the  educational  attainment  of  the  population,  by  age  and 
by  sex,  is  determined,  the  next  step  in  moving  to  a determination 
of  the  labor  force  is  to  apply  labor-force  participation  rates  (de- 
fined as  the  proportion  of  the  population  either  employed  or  un- 
employed) to  the  projected  number  of  people  in  each  age  group 
having  each  of  the  various  levels  of  education.  These  detailed 
projections  are  carried  out  only  for  the  years  1980  and  1990. 

The  labor-force  participation  rate  for  people  in  their  prime 
ages,  roughly  from  25  through  64,  is  very  high,  regardless  of 
level  of  education.  There  is  some  increase  in  the  participation 
rates  as  those  in  any  age  group  achieve  higher  levels  of  education, 
but  even  those  with  very  low  levels  of  education  have  high  participa- 
tion rates.  To  project  the  labor-force  participation  rates  for  1970 
and  1980,  it  is  necessary  to  focus  primarily  on  younger  age  groups, 
for  these  are  the  people  who  presently  have  sufficiently  low  levels 
of  participation  to  permit  either  increases  or  decreases.  As  a 
result  of  the  fact  that  educational  attainment  will  be  increasing, 
more  young  people  will  stay  in  school,  and  hence  the  labor-force 
participation  rates  for  these  groups  are  projected  to  decrease. 

However,  the  downward  adjustment  cannot  be  made  simply  by  re- 
moving the  additional  people  who  will  be  in  school  trom  the  labor 
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force  Many  of  those  staying  u school  \cill  also  be  in  the  labor 
force  as  a result  oi  holding  part-time  jobs. 

I'he  labor-force  participation  rates  by  level  ot  educational 
attainment  for  I960  were  also  used  for  1970  and  1980.  As  a result 
of  the  projected  increase  in  the  educational  attainment  of  the  popu- 
lation, the  over-all  labor-force  participation  rate  increases  from 
a level  of  54.  0 per  cent  in  i960  to  55.  4 per  cent  in  1970  and  55.  1 
per  cent  in  1980,  even  though  the  rates  for  each  age  group  at  each 
of  the  levels  of  education  are  constant  in  those  2 years.  The  par- 
ticipation rates  used  in  the  projection  are  those  set.  forth  in 
Table  3,  which  is  based  on  a March,  1962,  survey  of  the  U S. 
labor  force. 

The  labor- force  projections  for  the  years  1990  through  2020 
result  from  a less  complex  methodology  than  that  us-  cl  for  1970  and 
1980.  It  is  possible,  from  the  Bureau  of  Census  pic  lections,  to 
estimate  the  total  population  14  years  and  over  (that  available  for 
inclusion  in  the  labor  force)  for  each  of  the  projection  years.  The 
basic  method  for  determining  labor  force  is  to  analyze  the  pro- 
jected trend  from  i960  to  1980  in  labor  force  and  labor -force 
participation  rates  in  order  to  determine  future  participate  >n  rates 
and  thereby  to  estimate  the  future  size  of  the  labor  force.  By 
1980,  there  will  be  over  97  million  in  the  labor  force,  and  the  popu- 
lation 14  and  over  will  be  nearly  174  million.  By  the  year  2020, 
the  population  14  and  over  will  increase  to  mare  than  333  million. 
There  will  be  strong  incentives  for  a continuation  of  upgrading  of 
educational  attainment  which  will  have  occurred  between  1960  and 
1980.  This  will  have  a long-term  effect  (1980-2020)  of  tending  to 
decrease  labor-force  participation  rates  once  the  abnormal  labor- 
force  grov.th  of  young  adults  (1960-  1980)  is  absorbed.  At  the 
same  time,  there  will  be  stronger  incentives  for  progressively 
earlier  retirement.  This  will  tend  to  depress  the  labor-force 
participation  rate  for  the  entire  population.  Finally,  the  partici- 
pation rate  is  also  influenced  by  the  quantity  of  job  opportunities. 

The  greater  the  opportunities  fur  employment,  the  greater  the 
likelihood  that  the  participation  rate  will  remain  stable  or  * von 
increase. 

Considering  the  dampening  effects  of  young  people  remaining 
in  school  for  more  years,  early  retirements,  and  jt  . opportunities, 
a decline  in  the  labor-force  participation  rate  after  I (>80  is  pro 
jected.  In  1980  the  rate  is  projected  to  he  55.  1 per  cent.  By  2020 
it  is  estimated  that  it  will  decline  to  53.  4 per  cent.  Application  of 
the  projected  labor  force  pa  rticipation  rates  yields  a labor  force  in 
2020  of  slightly  over  178  million.  The  data  for  each  of  the  years 
from  1960-2020  are  set  forth  in  Table  4. 
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(a)  Includes  persons  reporting  no  school  years  completed. 

(o)  Per  cent  not  shown  where  nase  is  jess  titan  JOO.uOQ. 

Source  J ohnstor..  Dents  F.,  "Education  Attainment  of  Workers,  March  ldo2",  Mot,:!.l 


(h)  1 960  estimates  from : 1960:  U.  S.  Department  of  Comnieri-e,  Bureau  of  the  Census,  l1.  S.  Census  of 
Population:  I960,  Volume  1,  Characteristics  of  the  Population,  Part  1,  1'.  S.  Summary. 
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Employment 

Employment  projections  are  also  made  on  a separate  basis 
for  1970  and  1980  and  for  the  period  after  1980.  Projections  from 
I960  through  1980  are  made  on  the  basis  of  the  socioeconomic 
model. 

Recent  data  indicate  a relative  decline  in  employment  oppor- 
tunities in  manufacturing  and  a continuation  of  the  decline  in  jobs  in 
agriculture.  Offsetting  these  relative  declines  will  be  an  increase 
in  the  number  of  jobs  in  service  activities.  Through  a detailed 
analysis  of  individual  major  industry  groups,  a projection  is  made 
for  1970  and  1980  of  the  total  number  of  job  opportunities.  These 
projections  represent  the  demand  for  employees.  When  each  of 
the  individual  industry  projections  are  summed  and  ultimately 
matched  against  the  available  supply  of  people,  we  find  a pro- 
jected increase  in  employment  to  78.  7 million  in  1970  (from  a 
level  of  64.  6 million  in  1960)  and  to  91.  1 million  in  1980. 

The  initial  projected  levels  of  employment  by  industry  are 
not  directly  comparable  however  with  the  projected  available 
supply  of  people.  A detailed  analysis  of  occupation  by  major 
industry  groups  is  undertaken  and,  consistent  with  the  steady  flow 
of  improved  technology  and  demands  for  better  trained  people,  pro- 
jections are  made  of  the  proportion  of  employment  in  each  major 
industry  group  which  will  be  accounted  for  by  people  in  each  of  the 
major  occupational  categories.  This  distribution  is  projected  to 
1970  and  also  to  1980  and  then  applied  to  the  projected  total  em- 
ployment by  industry  to  derive  a projected  employment  by  occupa- 
tion estimate  for  each  of  the  years. 

This  projected  pattern  of  demand  by  occupation  and  by 
industry  is  then  translated  into  demand  for  people  by  various 
levels  of  education.  Average  level  of  education  in  each  of  the 
major  occupational  groups  has  been  generally  increasing  over  the 
past  few  decades.  This  trend  is  expected  to  continue  but,  in  light 
of  the  available  supply  of  well-trained  people,  to  proceed  upward 
at  a somewhat  slower  rate.  Application  of  the  projected  educa- 
tional patterns  by  occupation  to  the  projected  demand  for  employees 
by  occupation  results  in  a projected  demand  for  employment  by 
levels  of  education.  This  projection  can  be  compared  with  the  pro- 
jected supply  of  people  in  terms  of  levels  of  educational  attainment, 
and  thereby  the  projected  level  of  employment  is  derived. 

A comparison  of  the  projected  employment  levels  for  the 
nation  for  1970  and  1980  indicate  fairly  high  levels  of  employment 
for  each  of  these  years.  In  1970,  unemployment  is  estimated  to 


1-42 


be  5.  1 per  cent  of  the  labor  force  and,  by  1980,  to  decline  to 
4.  9 per  cent.  This  higher  level  in  1970  is  a reflection  of  the  antici- 
pated growth  of  young  people  in  the  population  who,  in  light  of  their 
training  and  experience,  will  find  difficulty  in  obtaining 
employment. 

The  projected  levels  of  employment  for  the  years  from  1990 
to  2020  are  estimated  by  evaluation  of  the  trends  from  I960  to  1980 
and  a basic  judgment  that  the  relatively  high  levels  of  unemploy- 
ment to  be  experienced  until  1980  will  begin  to  decline  as  a result 
of  Government  actions,  such  as  the  retraining  programs  initiated 
in  the  1960's,  and  the  growth  of  programs  to  encourage  early 
withdrawal  of  marginal  workers  from  the  labor  force.  By  pro- 
jection, the  1990  unemployment  rate  will  fall  to  4.  7 per  cent  and 
the  year  2010  unemployment  rate  to  4.  0 per  cent.  At  the  same 
time,  employment  is  projected  to  increase  from  91.  1 million  in 
1980  to  106  million  in  1990  and  finally  to  171  million  by  2020.  The 
details  of  the  employment  projection  are  set  forth  on  Table  5.  The 
large  growth  from  1960  to  1970  will  be  unmatched  in  any  other 
decade  throughout  the  remainder  of  the  projection  period. 

TABLE  5.  UNITED  STATES  EMPLOYMENT,  1950-2020 


Percent 

Growth  Over  Previous 


Y ear 

Thousands  of  Persons 

Decade 

1950 

59,304 

1960 

64,639 

9.0 

1970 

78,701 

21.8 

1980 

91,104 

15.8 

1990 

106,000 

16.4 

2000 

124,000 

17.0 

2010 

146,000 

17.7 

2020 

171,000 

17.1 

Source:  1950-1960:  L\  S.  Department  of  Commerce , 

Bureau  of  the  Census,  Census  of  Population,  1960, 
Yol.  I,  Charat teristics  of  the  1 latlon.  Part  I, 

U.  S.  Summary. 

1 970-202i ■ : Baltell i Memorial  Institute  prelections. 

1-5.  Gross  National  Product 


Gross  national  product  (GNP)  is  not  directly  projected  by  the 
socioeconomic  model.  In  fact,  no  monetary  ■■  dimates  are 
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generated  directly  by  the  model.  However,  gross  national  product 
can  be  estimated  within  the  context  of  the  model  by  first  estimat- 
ing national  income  and  then  deriving  gross  national  product  from 
an  estimate  of  national  income. 

The  national  income  estimates  used  for  1970  and  1980  are 
derived  from  a detailed  examination  of  the  industry  of  employment 
of  those  projected  to  be  employed  and  the  average  value  added 
(national  income)  per  worker  which  may  be  expected  in  each  of  the 
major  industry  groups  in  1970  and  1980.  Multiplication  of  the 
national  income  per  worker  estimates  by  the  number  projected  to 
be  employed  in  each  industry  yields,  when  summed,  an  estimate 
of  national  income.  In  I960,  national  income  was  $414.  5 billion. 

By  1980,  it  is  estimated  that  it  will  increase  to  $900.  0 billion,  in 
1960  prices.  Gross  national  product  has  historically  borne  a very 
close  relationship  to  national  income  and  is  thereby  estimated  by 
assuming  that,  in  1970  and  1980,  national  income  will  represent 
84.  0 per  cent  of  gross  national  product.  Therefore,  GNP  is 
estimated  to  reach  $760.  0 billion  in  1970  and  $1,080.  0 billion 
by  1980. 

Estimates  for  gross  national  product  and  national  income  for 
the  years  subsequent  to  1980  are  derived  through  assuming  the 
same  rate  ol  growth  for  both  national  income  and  gross  national 
product  after  !l180.  The  rate  used  to  project  each  of  these  series 
for  the  year s 1 190  through  Z0Z0  was  3.  8 per  cent  per  year.  Ap- 
plication of  this  rate  to  the  1980  projections  indicates  a national 
income  of  slightly  in  excess  of  $4.  0 trillion  in  Z0Z0  and  a gross 
national  product  ol  $4.  8 trillion  by  that  year.  The  results  of  the 
projection  of  national  income  and  of  gross  national  product  are  set 
forth  in  Table  6. 

TABLE  6.  NATIONAL  INCOME  AND  GROSS  NA  TIONAL 
PRODUCT.  1960-2020 


Billions  of  1960  Dollars 


Y ear 

National  Income 

Gross  National  Product 

1960 

414.5 

502.6 

1970 

640.0 

760.0 

1980 

900.0 

1,080.0 

1990 

1,320.0 

1,570.0 

2000 

1,920.0 

2,280.0 

2010 

2,  770.0 

3,300.0 

2020 

4,030.0 

4,800.0 

Source: 

I960:  Council  of  Economic  Advisors,  Economic 
Indicators. 

1970-2020:  Baitclle  projections. 
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I-B.  GRAND  RIVER  BASIN 
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SECTION  A.  GRAND  RIVER  BASIN:  POPULATION  AND  URBAN 
INDUS  TlllA  I ECONOMIC  ACTIVITY  (1940-  1960) 


1-6.  Introduction 

The  purpose  of  this  major  section  is  to  set  forth  the  details 
of  the  projections  made  for  the  Region  (Michigan),  the  Grand  River 
Basin  Service  Area,  and  also  the  five  planning  subareas.  Projec- 
tions are  provided  for  such  major  indicators  as  population,  labor 
force,  and  employment,  and  detailed  projections  are  made  for 
major  industry  groups  (such  as  manufacturing)  as  well  as  for  cer- 
tain "key"  industries  identified  as  likely  to  <=xert  substantial  in- 
fluence on  the  economic  future  of  the  Area  and  subareas.  To 
identify  the  environment  in  which  these  projections  must  be  viewed, 
salient  aspects  of  the  past  and  present  economic  development  of 
the  Area  and  subareas  are  included. 

1- 7.  The  Past  and  the  Present 

The  Area  was  originally  defined  for  purposes  of  this  research 
as  comprising  the  Michigan  counties  of  Barry,  Clinton,  Eaton, 

Gratiot,  Ingham,  Ionia,  Jackson , Kent,  Livingston,  Montcalm  , 

Ottawa,  and  Shiawassee.  Research  early  in  this  project  indicated 
that  Livingston  County,  with  only  a minor  portion  lying  within  the 

Grand  River  watershed,  has  had  and  will  have  very  little  influence  j 

on  the  economic  growth  of  the  Area,  for  it  has  strong  ties  with 
Detroit  to  the  east.  For  these  reasons  Battelle,  in  agreement 
with  the  Corps  of  Engineers,  agreed  to  eliminate  Livingston  County 

from  the  Area.  The  remaining  11  counties  were  subsequently  | 

grouped  into  subareas. 

Delimitation  of  the  subareas  within  the  Area  is  based  on  a I 

large  number  of  factors,  all  of  which  may  have  a bearing  on  water 
needs  and  supplies  - the  major  subjects  of  the  comprehensive 
study.  The  most  important  of  these  include  analysis  of  economic 

service  centers,  other  patterns  of  economic  activity.  Standard  j 

Metropolitan  Statistical  Areas,  agricultural  areas,  and  water- 
resource  considerations.  Other  bases  for  delimitation  include 
such  factors  as  population  characteristics,  physiography,  soils 

characteristics,  and  broad  features  of  land  use.  Factors  or  bases  j 

fo  delimitation  of  subareas  have  been  confined  to  the  present  situ- 
ation and  historic  trends. 
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Delimitations  or  boundaries  of  subareas  — as  for  the  Area 
itself  — must  coincide  with  county  lines,  because  of  the  unavail- 
ability of  economic  statistics  of  geographic  units  smaller  than 
I counties.  j 

1-8.  Subarea  Delimitation  and  Justification 


The  delimitation  of  the  subareas  was  influenced  by  the 
location  of  the  Area's  major  economic  service  centers.  Such 
major  centers  are  dealt  with  for  statistical  purposes  as  Standard 
Metropolitan  Statistical  Areas  (SMSA's).  There  are  three  such 
subareas  in  the  Area:  (1)  Grand  Rapids  SMSA,  comprising  Kent 
and  Ottawa  Counties,  (2)  Lansing  SMSA,  comprising  Clinton, 
Eaton,  and  Ingham  Counties,  and  (3)  Jackson  SMSA,  comprising 
Jackson  County. 

Because  of  the  economic  unit  characteristics  of  SMSA's, 
each  SMSA  is  designated  as  a subarea. 

These  three  subareas  are  named  as  follow's  for  convenience 
in  identification: 

J Kent  County 
1 Ottawa  County 

Clinton  County 
j Eaton  County 
Ingham  County 

Jackson  County 


Grand  Rapids  Subarea 


Lansing  Subarea 


Jackson  Subarea 


The  five  remaining  counties  are  all  comparatively  low- 
population  units,  with  low  population  density  and  generally  low 
population  growth  over  the  period  1930-60.  Further  consideration 
of  these  five  leads  to  a rather  logical  geographic  grouping  of  Barry, 
Ionia,  and  Montcalm  Counties  as  a continuous  belt  of  predomi- 
nantly agricultural  land,  similar  physiographically,  which  also 
serves  as  a "neutral  zone"  between  the  Lansing  and  Grand  Rapids 
SMSA's.  Barry  also  separates  the  Grand  Rapids  SMSA  from  the 
City  of  Battle  Creek. 
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Employment  patterns  in  I960  for  these  three  counties  show 
excellent  correlations  among  the  counties,  as  indicated  by  data  in 
Table  8.  The  percentage  employment  for  the  four  major  in- 
dustry employ  meat  groups  - manufacturing,  services,  trade,  and 
agriculture  - is  remarkably  similar,  and  percentage  employment  in 
agriculture  is  relatively  high  compared  with  that  for  other  subareas. 

Agricultural  data  for  1959  show  these  three  counties  as  the 
lowest  in  the  Area  in  terms  of  value  of  farm  land  and  buildings  per 
acre;  two  of  the  counties  (Montcalm  and  Barry)  also  were  low  in 
proportion  of  harvested  cropland  as  a percentage  of  total  land  in 
farms  (see  Table  7).  They  were  similar  in  showing  high  per- 
centage losses  in  agricultural  employment,  19-10  to  lq60,  be- 
tween 57  per  cent  and  61  per  cent.  In  percentage  of  cropland  to 
total  land  area,  the  three  counties  are  intermediate,  varying  from 
46  per  cent  for  Barry  to  57  per  cent  for  Montcalm.*  For  these 
reasons,  Barry,  Ionia,  and  Montcalm  Counties  are  grouped  to- 
gether into  one  subarea,  termed  the  West  Central  Belt 

Two  counties  - Gratiot  and  Shiawassee  - remain  lor  con- 
sideration. Shiawassee  serves  as  a "buffer"  between  Lansing  and 
Flint,  while  Gratiot  is  less  influenced  by  large  urban  areas,  being 
about  equidistant  from  Lansing  and  Saginaw.  Employment  pat- 
terns of  the  two  counties  do  not  show  the  strong  similarities  of  the 
three  counties  just  discussed  .see  Table  8).  However,  it  should  be 
pointed  out  that  both  the  counties  have  only  about  50  per  cent  or 
less  of  their  land  area  within  the  Grand  River  Basin  and  that  the 
most  important  urbanized  areas  in  the  counties  lie  in  the  Saginaw 
River  watershed  (Alma  and  St.  Louis  in  Gratiot  County  , and 
Owosso  and  Corunna  in  Shiawassee  County),  not  in  the  Grand  River 

wate  r shed. 

Agriculturally,  the  two  counties  are  similar  and  distinctive 
in  that  farms  show  relatively  high  value  of  land  and  buildings  per 
acre  and  high  proportions  of  all  cropland  harvested  (see  Table  7). 
They  also  show  the  same  high  percentage  of  cropland  to  total  land 
area  (70  per  cent  for  both). 


•"An  Inventory  ■ i Michigan  So  1 Watei  nation  Needs". 

Exp.  St3iian  and  Mulligan  C.oiuervalion  Needs  Commitu  i (iv  Is. t.  1 ">•  ) « 15 

based  iipan  a l pet  cent  simple. 


For  the  above  reasons,  Gratiot  and  Shiawassee  Counties  are 
grouped  as  one  subarea  named  "Northeast  Fringe". 

The  Area  and  subareas  divisions  described  are  shown  in 
Figure  2. 


1-9.  Salient  Economic  Characteristics  of  Subareas 


Salient  economic  characteristics  of  the  five  recommended 
subareas  of  the  Area  are  summarized  below.  Table  7 presents 
major  data  on  land  area,  population,  and  a few  features  of  agri- 
culture for  each  of  the  counties  in  the  area  and  (except  for  agri- 
culture) for  the  subareas.  Table  8 gives  number  and  percentage 
distribution  of  employed  persons  in  I960,  by  major  industry  group, 
for  all  counties  and  for  the  five  recommended  subareas. 


Grand  Rapids  Subarea 


The  economy  of  this  subarea  is  dominated  by  the  city  of 
Grand  Rapids  in  Kent  County,  with  a I960  census  population  of 
177,  000.  This  was  about  50  per  cent  of  the  Kent  County  popula- 
tion and  38  per  cent  of  the  total  subarea  population  Other  im- 
portant urban  centers  in  the  subarea  are  Holland  and  Grand 
Haven  on  Lake  Michigan  in  Ottawa  County.  Population  growth, 
1930-1960,  at  57  per  cent  for  the  subarea  was  comparatively 
high. 


Gaged  by  i960  employment  by  major  industry  groups,  manu- 
facturing dominated  the  field  by  employing  37  per  cent  of  the  total 
in  the  subarea,  followed  by  trade  and  services  with  20  per  cent 
each.  Agricultural  employment  was  low  at  only  3 per  cent  of  the 
total.  Within  manufacturing,  the  most  important  fields  are  fab- 
ricated metals,  furniture  and  fixtures,  and  electrical  machinery, 
in  that  o rde  r. 

In  agriculture,  average  size  of  farms  in  the  subarea  was  the 
smallest  in  the  Area,  but  average  value  of  farm  land  and  buildings 
per  acre  was  high. 
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DELIMITATION  OF  SUBAREAS  IN  Till-:  GRAND 
RIVER  BASIN  SERVICE  AREA 


TABLE  8.  NUMBER  AND  PERCENTAGE  DISTRIBUTION  OF  EMPLOYED  PERSONS  IN  I960,  BY  COUNTY  AND  MAJOR  INDUSTRY 
GROUP.  IN  SUBAREAS  OF  THE  GRAND  RIVER  BASIN  SERVICE  AREA 
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West  Central  Belt  Subarea 


This  subarea  comprises  the  predominantly  rural  counties  of 
Montcalm,  Ionia,  and  Barry,  with  comparatively  low  population 
and  the  lowest  population  density  of  all  the  five  subareas.  Also, 
percentage  growth  of  population,  1930-1960,  was  low  at  only 
32  per  cent. 

The  major-industry-group  pattern,  based  on  1960  employ- 
ment, is  dominated  by  manufacturing  at  39  per  cent  of  the  total, 
followed  by  services  at  17  per  cent  and  trade  at  15  per  cent. 
Agriculture  accounted  for  the  highest  percentage  of  total  employ- 
ment (12.  5 per  cent)  of  any  of  the  subareas. 

Within  the  manufacturing  sector,  motor  vehicles,  machinery 
(including  electrical),  and  fabricated  metals  are  the  most  impor- 
tant industries. 

Average  value  of  farm  land  and  buildings  per  acre  in  1959 
for  each  of  the  three  counties  in  the  subarea  was  far  lower  than 
for  any  other  counties  in  the  Area. 


Tansing  Subarea 

This  important  subarea,  comprising  the  three-county 
(Clinton,  Eaton,  and  Ingham)  Lansing  SMSA , exhibits  a more 
diversified  and  balanced  economy.  With  a total  1960  population 
of  just  under  300,000,  this  subarea  recorded  the  highest  1930- i960 
population  growth  of  all  subareas  in  the  Area,  73  per  cent.  The 
well-balanced  economy  is  exhibited  by  the  1960  employment  pat- 
tern for  major  industry  groups  (Table  8)  showing  manufactu ring  at 
27  per  cent  of  the  total,  services  at  26  per  cent,  trade  at  18  per 
cent,  and  public  administration  at  6.  5 per  cent.  This  reflects  the 
important  employment  by  government  (state  capital  at  Lansing)  and 
Michigan  State  University  at  East  Lansing. 

In  the  manufacturing  sector,  however,  the  picture  is  far  from 
balanced,  with  68  per  cent  of  1958  manufacturing  employment  in 
motor  vehicles  and  parts.  Other  important  groups,  far  behind 
motor  vehicles,  were  electrical  and  nonelectrical  machinery, 
primary  metals,  and  food  products. 
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Northeast  Fringe  Subarea 

This  two-county  subarea  (Gratiot  and  Shiawassee)  is  pre- 
dominantly rural,  especially  if  we  consider  only  the  parts  lying 
within  the  Grand  River  watershed.  As  pointed  out  earlier,  the 
more  heavily  urbanized  areas  within  the  subarea  actually  lie  in 
the  Saginaw  River  watershed  (Alma  and  St.  Louis  in  Gratiot  County, 
and  Owosso  and  Corunna  in  Shiawassee  County).  This  subarea  is 
the  lowest  in  total  population  and  in  1930-  i960  population  growth  of 
the  five  subareas  in  the  Area. 

The  1960  employment  pattern  by  major  industry  groups 
(Table  8)  is  quite  similar  to  that  of  the  West  Central  Belt  Subarea, 
with  manufacturing  at  37  per  cent,  services  at  18  per  cent,  and 
trade  at  17  per  cent.  Agriculture  is  a bit  lower  at  10  per  cent, 
but  higher  than  the  three  SMSA  subareas. 

Manufacturing  in  the  subarea  is  of  a more  diversified 
character,  with  important  groups  represented  by  transportation 
equipment,  electrical  machinery , inorganic  chemicals,  and 
petroleum  refining. 

In  agriculture,  the  subarea  had  relatively  high  average  value 
of  farm  land  and  buildings  per  acre,  and  the  highest  proportion  of 
harvested  cropland  to  total  land  in  farms  in  1959. 


Jackson  Subarea 


The  Jackson  SMSA  is  the  only  single -county  subarea  in  the 
Area.  It  consists  only  of  Jackson  County.  The  economy  of  the 
subarea  is  dominated  by  the  city  of  Jackson,  with  a i960  popula- 
tion of  5J,000,  about  40  per  cent  of  that  of  the  subarea.  Popula- 
tion growth,  1930-1960,  at  43  per  cent,  was  lowest  for  the  three 
SMSA  subareas. 

The  I960  industry  percentage  employment  pattern  is  quite 
similar  to  that  lor  the  Grand  Rapids  subarea  (see  Table  8),  with 
manufacturing  at  36  per  cent,  services  Id  per  cent,  and  trade 
18  per  cent  of  the  total. 

In  manufacturing,  the  pattern  is  heavily  oriented  toward 
transportation  equipment,  machinery  (including  electrical), 
fabricated  metal  products,  and  r ibbc  r products. 
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SECTION  B.  GRAND  RIVER  BASIN:  POPULATION 


I-  10.  Number  and  Urban-Rural  Classification  of  Inhabitants 


Number  of  Inhabitants 

In  I960  .here  were  approximately  1 million  people  living  in 
the  Grand  River  Basin  Service  Area.  Nearly  140  of  each  thousand 
people  in  Michigan  and  over  6 of  each  thousand  people  in  the 
United  States  resided  in  the  Service  Area.  Over  460,000  people 
(42  per  cent)  lived  in  the  Grand  Rapids  subarea  and  nearly  another 
300,000  (27  per  cent)  in  the  Lansing  subarea;  these  two  subareas 
accounted  for  over  two-thirds  of  the  Area's  population.  The  distri- 
bution of  population  in  the  Area  is  shown  in  Figure  3. 

Between  1900  and  I960,  population  in  the  Area  increased  at  a 
rate  almost  identical  with  that  of  the  United  States  as  a whole. 
However,  since  population  in  Michigan  grew  more  rapidly  than  in 
the  United  States  during  that  time  period,  its  growth  rate  has  ex- 
ceeded that  of  the  Area.  As  the  data  in  Table  9 indicate,  these 
long-term  trends  have  been  altered  since  1940.  While  population 
increased  by  35.  7 per  cent  in  the  United  States  between  1940  and 
I960,  it  grew  by  45.  7 per  cent  in  the  Area  and  48.  8 per  cent  in 
Michigan.  During  the  1950-  1960  decade,  the  growth  rate  of  the 
Area  exceeded  that  of  both  the  United  States  and  Michigan,  as  popu- 
lation rose  from  about  890,000  to  nearly  1.  1 million  people. 

The  Area's  rapid  population  growth  during  the  decade  of  the 
1950's  was  not  evenly  shared  by  the  subareas.  In  fact,  the  Area  s 
growth  of  23.  1 per  cent  was  exceeded  only  by  the  Grand  Rapids 
subarea's  growth.  The  lower  growth  rates  for  the  Lansing  and 
Jackson  subareas  were  nearly  identical  with  that  of  the  state  of 
Michigan*,  although  they  did  exceed  the  rate  for  the  United  States. 
In  this  decade,  as  previously,  population  expansion  in  the  West 
Central  Belt  and  Northeast  Fringe  subareas  took  place  more  slowly 
than  in  Michigan  and  the  United  States. 

* Tfie  rate  of  population  growth  in  tin:  Jackson  Subarea  has  exceeded  that  in  Michigan  in  only  one 
decade  (1910-1920)  since  1900.  (See  Michigan  State  Highway  Department,  Jackson,  Michigan 
State  Highway  Plan,  1962,  p o. ) 
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FIGURE  3.  POPULATION  DISTRIBUTION  IN  THE 
AREA.  1960 


Source:  Derived  from  U-  S.  Census 
of  Population  > 1960. 


TABLES.  POPULATION  GROWTH  IN  THE  SUBAREAS,  AREA,  MICHIGAN,  AND  I HE 
UNITED  STATES,  1940-1960 


1 housauds  of  People 


Subau  a 

Grand  Rapids 
West  Central  Belt 
Lansing 

Northeast  Fring 
Jackson 


Percentage  lucre, 
1940-1950  1950-1 960 


1940-1960 


461.9 
110. 7 

298.9 
90.  5 

1.32.  0 
1,094.0 


Michigan 
United  States 


5,  256.  1 6,  971.  8 7,  823.  2 

132,  164.6  151,325.8  179,323.2 


Note:  Detail  may  not  add  to  totals  due  to  rounding.  Tahles  1 and 

Source:  U S Census  of  Population:  L950,  Number  of  Inhabitants,  Mich  £3  Tabjf  an 
7.  U.  S.  Census  of  Population:  I960,  Number  of  Inhabitants.  Michigan, 
and  6;  Number  of  Inhabitant'.,  United  Stares  So.  arj.,  Table  2. 

Population  grew  more  rapidly  during  the  decade  ol  the  1950's 
than  during  the  1940's  in  each  subarea  except  the  Lansing  Bubare  , 
which  experienced  a decline  from  an  increase  of  27‘  6 f®r  C*  . 

4 per  cent.*  In  the  Grand  Rapids  subarea,  population  ^crease 
by’iT  6 per  cent  during  the  1950’s,  a substantial  increase  above  the 
18  3 per  c.,i;  use  experienced  during  the  1940’s.  This  shift  in 
leadership  in  rate  of  growth  from  the  Lansing  to  Grand  Rapids  sub- 
area  is  especially  significant  in  light  of  the  fact  that  the  density _of 
population  in  the  Grand  Rapids  subarea  is  far  in  excess  of  that 
the  Lansing  subarea. 

The  density  of  population  within  the  Area  is,  as  one  might 
expect  in  light  of  the  Area’s  degree  of  industrialization  far  greater 
than  that  fold  m the  United  States  generally.  Table  10  includes 
data  on  population  density  (per  square  mile)  for  th«  years  9 ’ 

1950,  and  I960.  In  i960,  average  population  density  ol  the  Area 

• . . , a c„karea  between  1940  and  1950  results  from  a 

•Part  of  the  population  increase  ...  the  La  > 8 ■ ^ ^ ituden.s  living  away  from 

change  in  h communities  in  which  they  were  residing  while  attending 

" m—orarUy  absent  horn  then  ^ ^ 

, location  of 

presented  m wh  ch  4 fig  dcfimtion.  The  adjusted  1940  figure  reduces  the  growth 

residence  as  in  the  1950  anu  i ao  „.  , cent  The  effect 

in  the  Lansing  Subarea  between  194U  and  195u  from  27.6  per  cent  to  ..4.  1 per 
im  Ihe  1940-1950  growth  rate  in  the  other  subareas  .s  less  than  1.0  per  cent. 
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was  lbZ  persons  per  square  mile,  about  .'S  people  per  square  mile 
more  than  in  the  state  ul  Michigan  and  a den;  lty  more  than  three 
times  as  great  as  that  for  the  United  States. 

TABLE  10.  POPULATION  DENSITY  OK  sUBAREAS,  AKJ.A. 

MICHIGAN.  AND  TUP  I NIT  PD  sTATES, 

1940-1960 


Subarea 

Population  per  Square 

Mile 

1940 

1950 

1960 

Grand  Rapids 

214.6 

253.9 

323.9 

West  Central  Belt 

47.3 

51.9 

60.3 

Lansing 

112.8 

143.9 

176.2 

Northeast  Fringe 

66.4 

71.8 

81.8 

Jackson 

132. 1 

153. 1 

187.2 

Area 

110.9 

131.3 

161.6 

Michigan 

92  2 

111.7 

137.2 

United  States 

37.2 

42.6 

50.5 

Source:  U.S.  Census  of  Population,  1950,  Number  of 
Inliabitants,  Michigan,  Table  5. 

U.S.  Census  of  Population,  1960,  Number  of 
Inhabitants,  Michigan,  Tables  6 and  7;  Number  of 
Inhabitants.  United  States  Summary,  Table  2. 


Just  as  there  are  wide  differences  in  past  population  growth 
rates  between  the  subareas,  there  are  also  great  differences  in 
population  density.  In  I960,  there  were  nearly  3Z4  people  per 
square  mile  in  the  Grand  Rapids  subarea*  and  only  60  people  per 
square  mile  in  the  most  sparsely  populated  subarea,  the  West 
Central  Belt.  There  were  10  more  people  per  square  mile  in  this 
subarea  than  was  generally  true  in  the  United  States. 

The  most  populous  subarea.  Grand  Rapids,  also  had  the 
greatest  population  density.  While  Lansing  subarea,  with  a popula- 
tion of  nearly  300,000  in  1960  (37  per  cent  of  the  total),  was  the 


•*  ,i  i pan  ,.|  i tii  > ■ ,!  Rapid'  Snbar.  a.  was  tin  fifth  densely  populated  county  in  th 

state  and  had  the  second  luyhc-t  population  density  outside  I the  Detroit  an  i in  I960. 


second  largest,  its  population  was  less  concentrated  than  that  in 
the  third  most  populous  subarea,  Jackson.*  The  Northeast  Fringe 
Subarea  contained  the  fewest  people  (8  per  cent  of  the  total)  but  had 
approximately  20  more  people  per  square  mile  than  did  the  fourth 
largest  subarea  in  population,  the  West  Central  Belt. 

While  population  of  the  Area  grew  at  a lower  rate  than 
Michigan  betw  en  1940  and  1950,  the  reverse  was  true  between 
1950  and  I960.  As  discussed  above,  there  were  wide  disparities 
in  the  growth  rate  experienced  by  the  various  subareas.  By  the 
same  token,  there  were  significant  differences  in  the  source  of 
population  increase  between  each  of  the  various  subareas. 

The  net  change  in  population  for  any  area  between  two  dates 
can  be  viewed  as  the  sum  of  the  natural  increase  in  population,  that 
is  the  excess  of  births  over  death,  plus  net  migration  (defined  as 
immigration  minus  emigration).  Table  11  sets  forth  the  available 
data  on  the  components  of  population  change  for  the  subareas  and 
for  Michigan  between  1940  and  I960. 

Although  rates  of  natural  increase  varied  among  the  subareas, 
net  migration  has  been  the  factor  responsible  for  most  of  the  varia- 
tion in  the  growth  patterns  of  the  subareas.  With  the  exception  of 
the  Northeast  Fringe,  net  migration  was  positive  in  each  of  the  sub- 
areas  betw i 1940  and  I960.  Detailed  data  indicate  that  there  was 
negative  net  migration  in  both  Gratiot  and  Shiawassee  Counties 
(the  Northeast  Fringe)  in  each  of  the  decades  from  1940  to  1960.  ** 

Between  1950  and  I960,  net  migration  accounted  for  over  20 
per  cent  of  the  increase  in  population  in  the  Grand  Rapids  and 
Jackson  subareas,  two  of  the  three  fastest  growing  subareas.  How- 
ever, in  the  Lansing  subarea,  which  grew  at  a rate  approximately 
equivalent  to  that  of  the  Jackson  subarea,  only  4.  7 per  cent  of  the 
total  change  in  population  was  accounted  for  by  net  migration.  In 
the  West  Central  Belt,  a subarea  which  experienced  a 16.  1 per  cent 
increase  in  population  between  1950  and  I960  (as  compared  to 


•However,  it  has  been  estimated  that  200,000  of  these  people  live  within  10  miles  of  the  city  of 
Lansing  and  that  295,  000  live  within  25  miles  of  the  city.  (See  Consumers  Power  Company, 
Data  on  Lansing.  Michigan,  1960.) 

•“Net  migration  was  also  negative  in  Ionia  County  during  each  of  the  decades  and  in  Monti  aim 
County  between  1940  and  1950.  These  two  counties,  when  combined  with  Barry  County  con- 
stitute the  West  Central  Belt  Subarea.  The  positive  net  migration  in  Barry  County  in  each 
decade  was  sufficient  to  offset  the  negative  trends  in  the  other  two  counties,  yielding  positive 
net  migration  for  the  subarea  as  a whole. 
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23.  1 per  cent  for  the  total  Area),  only  9.  6 per  cent  of  the  change 
resulted  from  net  migration.  As  mentioned  above,  net  migration 
was  negative  in  the  Northeast  Fringe. 


FABLE  It.  COMPONENTS  OF  POPULATION  CHANGE  IN  THE  SUBAREAS, 
AREA,  AND  MICHIGAN,  APRIL  1,  1940,  TO  APRIL  1,  1960 


Subarea 

Population 

Change 

Number  of  P<  i ion 
Natural 
Increase!3) 

Net 

Migration 

Net  Migration  as 
Per  Cent  of 
Total  Change 

April  1, 

1940,  io  April  1, 

1950 

Grand  Rapids 

56,958 

43,214 

13,  744 

24.  1 

West  Central  Belt 

9,096 

8,526 

570 

6.3 

Lansing 

47,452 

30,823 

16,629 

35.0 

Northeast  Fringe 

6, 134 

9,619 

-3.485 

--(b) 

Jackson 

15,280 

11,027 

4,253 

27.8 

Area 

134,920 

103,209 

31,711 

23.  5 

Michigan 

1 , 106, 656 

777, 597 

329,061 

29.7 

April  1, 

1950,  io  April  1 , 

1960 

Grand  Rapids 

99, 863 

77,821 

22. 042 

22.  1 

West  Central  Belt 

15,311 

13,838 

1,473 

9.6 

Lansing 

54,790 

52, 198 

2,  592 

4.7 

Northeast  Fringe 

11,062 

14, 559 

-3,497 

--(b) 

Jackson 

24,069 

18,552 

5,  517 

22.9 

Area 

205, 095 

176,968 

28, 127 

13.  7 

Michigan 

1,451,428 

1,289,  196 

162,232 

11.2 

(a)  Corrected  in  source  for  under-registration  of  births. 

(b)  Negative  net  migration. 

Source:  Thaden,  J.  F.  , Population  of  Michigan  Counties,  Projection  to  1970, 


Institute  for  Community  Development,  Michigan  State  University, 

March  1962,  pp  24-25. 

The  fact  that  total  population  in  the  Lansing  subarea  increased 
more  rapidly  between  1940  and  1950  than  between  1950  and  I960  re- 
sults largely  from  net  migration.  During  the  decade  of  the  1940’s, 
35  per  cent  or  16,600  of  the  47,000  change  in  population  in  the 
Lansing  subarea  resulted  from  net  migration.  Between  1950  and 
I960,  total  population  in  the  Lansing  subarea  increased  by  54,800, 
but  only  Z,  600  resulted  from  net  migration.  By  way  of  contrast,  net 
migration  accounted  for  between  22  and  28  per  cent  of  the  growth 
during  each  decade  between  1940  and  I960  in  the  Grand  Rapids 
and  Jackson  subareas 
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TABLE  12.  URBAN,  RURA!  FARM,  ND  RURA  I N(  H ARM  POPULATION  IN  THE 
SUBAREAS,  AREA,  MICHIGAN,  AND  THE  UNITED  STATES,  I960 


Subarea 

Thousands  of  People 

Percentage  Distribution 

Urban 

Rural 

Farm 

Rural 

Nonfarm 

Total 

Urban 

Rural 

Farm 

Rural 

Nonfarm 

Total 

Grand  Rapids 

341.7 

22.6 

97.  6 

461. 9 

74,  0 

4.9 

21. 1 

100.0 

West  Central  Belt 

28.8 

25.2 

i)6.  7 

110.7 

26.  0 

22.8 

51.2 

100.  0 

Lansing 

201.2 

29.6 

68.2 

298.  9 

67.  3 

9.9 

22.  8 

100.0 

Northeast  Fringe 

38.5 

20.0 

32.  0 

90.  5 

42.  5 

22.1 

35.4 

100.0 

Jackson 

76.0 

8.5 

47.  5 

132.0 

57.  6 

6.4 

36.  0 

100.  0 

Area 

686.  1 

105.9 

301  9 

1,094.0 

62.7 

9.7 

on  (*, 

100.0 

Michigan 

5,739. 1 

•140.  9 

1,643.  1 

7,823.2 

73.4 

5.  6 

21.  0 

100.0 

United  States 

125,283.8 

13,444.9 

40,  597.  0 

179,  325.  7 

69.  9 

Jl2-6 

100.0 

Note:  Detail  may  not  add  to  totals  due  to  rounding. 

Source:  U.  S.  Census  of  Population  1960,  General  Social  aractei 

Michigan,  Tables  37  and  91.  General  Sot  lal  and  Economi  Charai  teristics,  Unit)  d 

Summary,  Table  65. 

The  high  percentage  of  urban  population  in  Michigan,  com- 
pared with  that  in  United  States,  is  a reflection  of  the  fact  that  r< 
tively  few  people  in  the  state  live  on  working  farms.  Ln  I960,  on! 

5.  6 per  cent  of  the  total  Michigan  population  lived  on  rural  farm:  , 
in  the  United  States  the  figure  was  7.  5 per  cent.  In  Michigan 
26.  6 per  cent  and  in  the  United  States  30.  1 per  cent  of  the  total 
population  was  classified  as  rural.  In  Michigan  about  one  out  of 
every  five  of  these  noncity  dwellers  lived  on  a farm.  In  the 
United  States  one  out  of  every  four  was  a farm  resident. 

In  I960,  people  living  on  working  farms  accounted  for  a greater 
proportion  of  the  population  in  the  Area  (9.7  per  cent)  than  in  the 
United  States  (7.  5 per  cent)  or  in  Michigan  (5.  6 per  cent).  Also 
relatively  more  people  in  the  Area  lived  outside  urban  areas 
(37.  3 per  cent)  than  in  Michigan  (26.6  per  cent)  or  the  United  States 
(30.  1 per  cent).  The  proportion  of  the  rural  population  in  the  Area 
living  on  farms  was  slightly  greater  than  in  the  United  States,  gen- 
erally, and  hence  was  substantially  above  the  proportion  typical  of 
Michigan. 

As  is  to  lie  expected,  the  most  populous  subareas  (Grand 
Rapids  and  Lansmg)  were  the  most  highly  urbani:  ed.  In  1°60,  only 
4.  9 per  cent  of  the  population  in  the  Grand  Rapids  subarea  lived  on 
farms  and  74.0  per  cent  lived  in  urban  areas,  in  the  Lansing  sub- 
area,  while  9.9  per  cent  lived  on  farms,  1 3 p-’r  i ent  resided  in 
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Urban-Rural  Classification  of  Inhabitants 


Unfortunately,  completely  comparable  historical  data  on 
classification  of  place  of  residence  (urban,  rural,  farm,  nonfarm) 
of  the  population  are  not  available.  While  there  were  minor  defini- 
tional changes  in  the  basis  for  classifying  urban  population  between 
1950  and  I960,  these  are  not  pertinent  to  Michigan  or  the  Area, 
t.  The  Bureau  of  the  Census  definition  of  urban,  applicable  to  Michigan 

and  the  Area,  was  the  same  in  1950  and  I960.  Urban  population 
was  defined  to  include  persons  living  in  places  of  2,  500  inhabitants 
or  more,  the  densely  settled  urban  fringe,  counties  with  a popula- 
tion density  of  1,  500  persons  or  more  per  square  mile,  and  un- 
incorporated places  of  2,  500  inhabitants  or  more  per  square  mile. 
The  concept  of  the  urbanized  area  and  classification  of  larger  unin- 
corporated places  as  urban  were  not  used  in  1940.  Population 
classified  in  1940  as  urban  is  not  conceptually  comparable  to  urban 
population  in  1950  and  I960. 

The  problems  with  the  Census  definitions  used  in  dividing 
rural  population  into  "farm"  and  "nonfarm"  are  even  more  serious. 
In  1950  and  previously,  persons  were  classified  as  living  on  farms 
if  they  replied  positively  to  the  question  "Is  this  house  on  a farm 
(or  ranch)?"  In  I960,  the  farm  population  included  only  persons 
living  in  rural  territory  on  places  of  10  or  more  acres  from  which 
sales  of  farm  products  amounted  to  $50  or  more  in  1959  or  on  places 
of  less  than  10  acres  from  which  sales  of  farm  products  amounted  to 
$250  or  more  in  1959.  Also,  in  I960,  all  rural  population  (and  only 
rural  population)  was  classified  only  as  farm  or  as  nonfarm.  In 
previous  censuses,  farm  residence  was  determined  in  cities  and 
other  territory  classified  as  urban.  ^ 

The  distribution  of  the  population  between  the  urban,  the  rural 
farm,  and  nonfarm  categories  for  the  year  I960  is  shown  by  the 
data  set  forth  in  Table  12.  In  I960,  nearly  70  per  cent  of  the  popu- 
lation in  the  United  States  and  more  than  73  per  cent  in  Michigan 
lived  in  urban  places.  The  more  rural  nature  of  the  Area  is  indi- 
cated by  the  fact  that  only  62.  7 per  cent  of  its  population  was  desig- 
nated as  urban. 


•sec  U.  S.  Census  of  Population,  l:)6u.  U S.  Summary,  General  Social  and  Eeononnc  Charae  - 
teristics,  pp  VII- VIII. 
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urban  areas.  The  third  largest  subarea,  Jackson,  had  a smaller 
proportion  of  the  total  population  living  on  farms  than  did  the  larger 
Lansing  subarea  (6.  4 per  cent  compared  to  9.  9 per  cent).  The  two 
smaller  subareas  in  terms  of  population,  the  West  Central  Belt  and 
the  Northeast  Fringe,  each  had  approximately  22  per  cent  of  their 
population  living  on  farms  in  I960,  but,  significantly,  the  concen- 
tration of  ponuiation  in  urban  areas  in  the  Northeast  Fringe  far  ex- 
ceeded that  i.  the  West  Central  Belt.  While  42.  5 per  cent  of  the 
population  in  the  Northeast  Fringe  Subarea  lived  in  urban  areas,  an 
additional  35.  4 per  cent  resided  on  rural  nonfarm  places.  In  the 
West  Central  Belt,  only  26.  0 per  cent  lived  in  urban  areas,  but  over 
half  (51.  2 per  cent)  of  the  population  had  rural  nonfarm  residences. 
The  unusual  nature  of  the  distribution  of  the  population  in  the  West 
Central  Belt  is  highlighted  by  comparison  with  the  Lansing  subarea, 
where  two-thirds  of  the  population  was  classified  as  urban.  In  the 
West  Central  Belt  only  about  one-quarter  of  the  population  lived  in 
urban  areas.  However,  in  each  of  these  two  subareas,  approxi- 
mately 30  per  cent  of  the  total  rural  population  resided  on  farms. 

Data  pertaining  to  growth  in  urban  and  rural  population  are  set 
forth  in  Table  13.  Between  1950  and  I960  (the  only  years  for  which 
comparable  data  are  available),  rural  population  showed  a very 
slight  decline  in  the  United  States,  However,  in  Michigan  it  in- 
creased 11.4  per  cent  and  in  the  Area  14.  8 per  cent.  The  growth  in 
rural  population  in  Michigan  and  the  Area  caused  total  population  in 
these  areas  to  expand  more  rapidly  than  in  the  nation  as  a whole,  for 
during  this  decade  urban  population  grew  at  about  the  same  rate  in 
Michigan  (27.  5 per  cent)  and  the  Area  (28.  5 per  cent)  as  in  the 
United  States  (29.  3 per  cent).  Within  the  Area,  urban  population 
grew  most  rapidly  in  the  densely  populated  Grand  Rapids  and 
Lansing  subareas. 

As  is  noted  above,  the  West  Central  Belt  is  the  least  urbanized 
of  the  five  subareas.  It  also  experienced  the  lowest  growth  rate  of 
urban  population  between  1950  and  I960  and  was  the  only  subarea 
where  rural  population  grew  more  rapidly  (18.8  per  cent)  than  urban 
population  (9.  0 per  cent).  While  complete  data  are  not  available, 
the  fact  that  51.2  per  cent  of  the  population  in  this  subarea  in  I960 
was  classified  as  rural  nonfarm  strongly  suggests  that  the  rapid 
growth  of  rural  population  reflected  a growth  in  rural  nonfarm 
rather  than  in  rural  farm  population. 


v 
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Note  Detail  may  not  add  to  totals  due  to  rounding. 

Sources.  U.  S.  Census  of  Population  1950,  Number  of  Inhabitants,  Michigan.  Table  5. 

L\  S.  Census  of  Population  1960,  Number  of  Inhabitants.  Michigan.  Table  6,  Number  of  inhabitants,  I’nlted  States  Summary, 
Table  9. 


I-  1 1 . Households  and  Household  Size* 


The  average  number  of  people  in  each  household  in  the  United 
States  in  1950  was  3.  38.  By  i960  the  average  had  declined  to  3.  29. 
As  may  be  seen  from  the  data  in  Table  14,  households  in  Michigan 
averaged  3.42  persons  in  1950.  While  the  average  size  of  house- 
j hold  in  the  nation  declined  between  1950  and  I960,  it  remained  stable 

within  the  s ;ate . 

TABLE  14.  NUMBER  OF  HOUSEHOLDS  AND  POPULATION  PER  HOUSEHOLD  FOR 
THE  SUBAREAS.  AREA,  MICHIGAN,  AND  Till  UNITED  STATES, 

1950  AND  1960 


Subarea 

1950 

1960 

Thousands  of 

Households 

Population 
ier  Household 

Thousands  of 
Households 

Population 
ier  Household 

Grand  Rapids 

106.7 

3.31 

133.2 

3.41 

West  Central  Belt 

28.0 

3.29 

31.8 

3.36 

Lansing 

70.0 

3.32 

85.  1 

3.37 

Northeast  Fringe 

23.  1 

3.38 

26.0 

3.43 

| Jackson 

30.7 

3.26 

37.5 

3.33 

■ Area 

258.6 

3.31 

313.6 

3.39 

Michigan 

1,791.7 

3.42 

2,238.6 

3.42 

United  States 

42,  857.0 

3.38 

53,021.  1 

3.29 

Note:  Detail  may  not  add  to  totals  due  to  rounding. 

Source:  U.S.  Census  of  Population:  1950,  General  Characteristics,  Michigan, 
Tables  22  and  42;  General  Characteristics,  United  States  Summary, 

Table  47. 

U.S.  Census  of  Population:  1960,  General  Population  Characteristics, 

I Michigan,  Table  13;  General  Population  Characteristics,  United  States 

Summary,  Table  47. 


•in  1960  a household  consisted  of  all  the  persons  who  occupied  a housing  unit,  whereas  in  1950  a 
household  consisted  of  all  the  persons  who  occupied  a dwelling  unit.  Tie  evidence  so  far  available 
suggests  that  the  use  of  the  housing-unit  concept  in  1960  instead  of  the  dwelling-unit  concept  as  in 
I960  had  relatively  little  effect  on  the  comparability  of  the  statistics  for  the  two  dales  on  the 
number  of  households  for  large  areas  and  for  the  nation.  Any  effect  which  the  change  in  concept 
may  have  on  comparability  can  be  expected  to  be  great  in  statistics  shown  in  other  reports  for 
.mail  areas,  such  as  c ity  blocks  and  census  tracts.  (See  U.  5.  Census  of  Population,  1960. 

General  'social  and  Econotnu  Charm  Icnou  , United  Man  - '.;i;iiii.ii',,  page  XXIII.) 
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On  average,  households  in  the  Area  and  in  each  of  the  sub- 
areas  were  smaller  than  those  in  Michigan  and  in  the  United  States 
in  1950.  By  I960,  the  picture  had  changed.  In  direct  contrast  to 
the  decline  in  average  size  of  households  in  the  United  States  and 
no  change  in  Michigan  between  1950  and  1960,  the  average  size  of 
households  in  each  of  the  subareas  increased  during  the  decade. 

As  a result,  by  I960,  the  average  size  of  households  in  each  of  the 
subareas  was  above  the  average  for  the  nation.  In  spite  of  the 
growth,  only  households  in  the  Northeast  Fringe  were,  on  average, 
larger  than  those  found  in  Michigan  generally. 


1-12.  Labor  Force 

Participation 

The  population  and  its  characteristics  constitute  the  initial 
base  for  economic  activity  within  any  region.  However,  only  a 
proportion  of  the  population,  determined  in  part  by  age  and  educa- 
tional attainment  characteristics,  constitutes  a region's  labor  force. 
Data  pertaining  to  labor-force  participation  rates  for  the  subareas, 
the  Area,  Michigan,  and  the  United  States  are  given  in  Table  15. 

In  1950,  52.  9 per  cent  of  the  population,  ages  14  years  and 
older,  in  the  United  States  were  found  in  the  labor  force.  This  rate 
of  labor  force  participation  was  slightly  below  that  lor  Michigan 
(53.  6 per  cent)  and  approximately  equal  to  that  for  the  Area  (52.  8 
per  cent).  Within  the  Area,  participation  rates  varied  substantially 
in  1950.  While  the  average  for  the  entire  Area  was  52.8  per  cent, 
the  rates  in  the  subareas  ranged  from  49.8  per  cent  in  Jackson  to 
54.  8 per  cent  in  Grand  Rapids. 

By  I960,  the  national  participation  rate  had  increased  from 
52.  9 per  cent  to  54.  0 per  cent.  The  rate  also  increased  in  Michigan 
(53.  6 per  cent  to  54.  8 per  cent).  The  participation  rate  for  the 
Area  increased  even  more  than  the  increase  experienced  in  the 
State  and  Nation,  rising  from  52.  8 per  cent  to  55.  4 per  cent.  The 
increase  in  participation  rates  in  the  Area  did  not  eliminate 
divergence  among  the  subareas.  In  1960,  the  participation  rates  .u 
the  subareas  ranged  from  51.8  per  cent  in  the  West  Central  Belt 
to  56.  5 per  cent  in  Grand  Rapids. 
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TABLE  15.  LABOR  FORCE  AND  LABOR-FORCE  PARTICIPATION  RATE  IN  THE  SUBAREAS, 
AREA,  MICHIGAN,  AND  THE  UNITED  STATES.  1950  AND  1900 


Subarea 

Male 

Female 

Total 

Labor 

Force, 

thousands 

Rate^3), 

% 

Labor 

Force. 

thousands 

Rate<a), 

°lo 

Labor 

Force, 

thousands 

Raie<a>, 

% 

1950 

Grand  Rapids 

106.0 

81.6 

40.4 

29.5 

146.3 

54.8 

West  Central  Belt 

26.6 

74.1 

8.3 

24.7 

34.9 

50.2 

Lansing 

68.8 

76. 1 

26.2 

29.0 

95.  1 

52.7 

Northeast  Fringe 

22.2 

78. 1 

7.0 

24.4 

29.2 

51.1 

Jackson 

29.3 

68.5 

11.3 

29.2 

40.0 

49.8 

Area 

252.9 

77.3 

93.2 

28.4 

346.0 

52.8 

Michigan 

1,  887.9 

79.7 

642. 1 

27.3 

2,530. 1 

53.6 

United  Slates 

42.768.1 

78.0 

16,  535. 6 

28.9 

59,303.7 

52.9 

1960 

Grand  Rapids 

119.4 

80.2 

56.3 

34.8 

175.6 

50. 5 

West  Central  Belt 

28.0 

71.4 

11.6 

31.2 

39.  6 

51.8 

Lansing 

77.9 

77.5 

37.7 

36.0 

115.6 

56.3 

Northeast  Fringe 

23.2 

77.4 

10.3 

32.9 

33.4 

54.5 

Jackson 

33.5 

70.9 

15.4 

34.6 

48.9 

53.  3 

Ai  ca 

281.9 

131.2 

34.5 

413.  1 

55.4 

Michigan 

2.  037.4 

77.7 

892.9 

32.8 

2,930.3 

54 . 8 

United  States 

45.762.7 

74.6 

22,381.4 

34.5 

68,  144.1 

54.0 

(a)  Persons  In  civilian  labor  force  as  per  cent  of  population  14  years  and  over. 
Note:  Detail  may  not  add  to  totals  due  to  rounding. 


Source:  U.  S.  Census  of  Population:  1950,  General  Characteristics,  Michigan,  Tables  27 
and  43. 

U.  S.  Census  of  Population:  1960,  General  Social  and  Economic  Characteristics, 
United  States  Summary,  Table  83;  General  Social  and  Economic  Characteris- 
tics, Michigan,  Tables  52  and  83. 


Employment  and  Unemployment 

The  labor  force  includes  both  people  actively  employed  and 
those  out  of  work,  but  seeking  employment.  Data  pertaining  to 
unemployment  rates  are  shown  in  Table  16.  In  1950,  only  3.9  per 
cent  of  the  labor  force  in  the  Area  was  unemployed.  This  low  level 
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of  employment  was  in  marked  contrast  to  the  5.  4 per  cent  rate  in 
Michigan  and  4.  8 per  cent  in  the  nation.  In  fact,  only  the  Jackson 
subarea  had  an  unemployment  rate  greater  than  that  of  either 
Michigan  or  the  United  States  in  that  year. 

By  1960,  the  picture  had  changed  substantially.  The  rate  for 
the  Area  rose  to  equal  that  for  the  nation,  although  it  did  not  reach 
the  level  for  Michigan.  In  I960,  unemployment  rates  in  both  the 
Jackson  and  Northeast  Fringe  subareas  exceeded  the  national  rate, 
but  none  of  the  subareas  reached  the  6.  9 per  cent  rate  experienced 
by  the  entire  state  of  Michigan.  The  most  dramatic  shift  for  any 
single  subarea  occurred  in  the  Northeast  Fringe,  where  the  rate 
went  from  3.  2 per  cent  to  5.  9 per  cent.  In  1950,  this  subarea  had 
the  lowest  unemployment  rate  within  the  total  service  area;  by 
I960,  only  the  Jackson  subarea  had  a higher  rate.  The  smallest 
rise  occurred  in  the  Lansing  subarea,  which  had  a rate  of  4.  3 per 
cent  in  1950;  by  I960,  this  rate  had  risen  only  to  4.  6 per  cent, 
doubtless  reflecting  the  importance  of  government  and  educational 
services  in  the  employment  picture  in  this  subarea.* 


Occupations 


In  1950,  approximately  332,000  of  the  people  living  in  the 
Area  were  employed.**  By  ) 960  employment  had  risen  to  392,000 
Analysis  of  available  census  data  (set  forth  in  Tables  17  through 
20  yields  a profile  of  the  occupations  in  which  these  people  were 
employed.  *** 

The  occupational  pattern  of  employment  in  Michigan  and  the 
Area  in  I960  was  generally  comparable  to  the  pattern  throughout 

•According  to  one  estimate,  unemployment  in  the  Lansing  area  averaged  4.4  per  cent,  as  com- 
pared with  a state  average  of  6.3  per  cent  between  1950  and  L960,  as  a result  of  the  stability  ol 
government  jobs.  See  Michigan  State  Highway  Department,  Lansing  Area  Trunkline  Plan, 
September,  1961,  Section  l. 

"Data  on  occupations  and  employment  by  industry  are  drawn  from  the  Census  of  Population  and 
therefore  pertain  to  place  of  residence  rather  than  place  of  work. 

"•Because  occupation  data  are  derived  from  questioning  the  employees  rather  than  employers,  a 
small  portion  of  respondents  do  not  report  their  occupation.  In  1930,  1.5  per  cent  and.  In  I960. 
3.7  per  cent  of  the  employed  residents  of  the  Area  did  not  report  their  occupations.  In  Michigan. 
1.3  per  cent  and  4.3  per  cent  and,  in  the  United  States,  1.3  per  cent  and  4.9  per  cent  did  not 
report  occupation  in  1950  and  1960,  respectively.  In  the  subsequent  analysis  of  the  distribution 
of  employment  by  occupations,  those  who  did  not  report  their  occupation  have  been  excluded, 
and  the  percentages  relate  only  to  those  who  reported  occupation. 
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■ire e:  U > Census  of  Population:  1950.  General  Characteristics,  Michigan,  Tables  2s  and  43;  Genera 
Characteristics.  United  States  Summary,  Table  16. 


TABLE  18.  PERCENTAGE  DISTRIBUTION  OF  EMPLOYED  PERSONS^3)  BY  MAJOR  OCCUPATION  GROUP 
FOR  THE  SUBAREAS,  AREA,  MICHIGAN,  AND  THE  UNITED  STATES,  1950 


TABLE  20.  PERCENTAGE  DISTRIBUTION  OF  EMPLOYED  PERSONs(a>  BY  MAJOR  OCCUPATION  GROUP 
FOR  THE  SUBAREAS,  AREA,  MICHIGAN,  AND  THE  UNITED  STATES,  1960 


the  United  States,  with  some  n<  tew<  rtl  exceptions.  Craftsmen 
accounted  for  14.  J er  . :.t  of  en.ployment  in  the  United  States, 

15.4  per  cent  in  the  Area,  16.  1 per  cent  in  Michigan;  operatives, 

19.4  per  cent  in  the  United  States  P.3.2  per  cent  in  Michigan,  and 
23.  1 per  cent  in  the  Area;  farmers,  4.  1 per  cent  nationally,  3.  6 
per  cent  in  the  Area,  and  only  2.  3 per  ■ . ei:‘  in  Michigan;  and 
laborers,  5.  0 per  cent  in  the  Unit;  d St.it<  ; . 4.  2 per  cent  in  Michigan 
Michigan,  and  only  3.  7 per  cent  in  the  Area. 

There  were  many  significant  changes  in  the  patte  'n  of  oc- 
cupations in  the  United  States  between  1950  and  I960.  Most  of 
these  changes  were  also  evidenced  in  Michigan  and  the  Area. 

During  the  decade  of  the  1950's,  the  fastest  growing  occupations, 
relative  to  total  employment  in  the  Un  i States,  w re  professional 
and  technical,  clerical,  sales  worker-  r.w.ic  ho  ehold,  and 
service  workers.  Managers  and  off  : wratives,  nonfarm 

laborer  s,  farmers,  and  farm  Lab*  . . r s a sn  wed  relative  decl  ines  , 
with  the  last  three  gr  ups  evidencing  abs  .te  declines  in  the  United 
States  and  Michigan.  Farmers  and  farn  irers  declined  ab- 
solutely in  the  Area  as  well 

While  the  distribution  of  iccupations  w ithin  the  Area  gen- 
erally followed  that  of  the  United  States,  there  were  significant 
differences  among  the  subar-  In  the  Grand  Rapids  subarea,  in 

I960,  sales  workers,  craftsmen,  and  operatives  each  accounted  for 
relatively  more  employment  tha;  in  the  Uni!ed  States  or  Michigan. 
This  was  particularly  true  f r operatives,  who  accounted  for  19.  4 
per  cent  of  national  er.  pi  ••  ent  ? 24.  4 per  cent  of  the  employ- 

ment of  those  living  in  the  Grand  R.ipids  subarea  Those  employed 
as  farmers  and  farm  managers,  tarn-  laborers,  and  nonfarm 
laborers  accounted  for  a d.spr  >rtion;  tely  small  share  of  employ- 
ment in  the  Grand  Rapids  subarea.  Between  1950  and  I960,  the 
trends  among  variou  occup.r.  n.-  >n  th;  Grand  Rapids  subarea 
generally  followed  those  of  the  United  States. 

In  I960,  the  Wes!  Central  Belt  terized  by 

a disproportionately  high  per  ntag<  I lployme  t the  >pera- 
tive  roup  (27  ' 19.4  cent  in  the 

2 . . farmers  and  farm 

managers  group,  wh  h ,ic  it-  for  9.2  per  cent  <>f  employment  in 
this  subarea  as  compart  ited  States  and 

2.  3 per  cent  in  Mich  . Significantly,  while1  those  employed  as 
farmers  and  farm  ma  ..ger:-  inted  f ; a disproportionately 

high  percentage  of  employrr  nt.  th  s<  employ  i as  farm  laborers 


accounted  for  a share  more  closely  related  to  that  in  the  nation. 
Th's,  of  course,  is  a reflection  of  the  extent  to  which  the  farms  in 
the  West  Central  Belt  are  characterized  as  sole  proprietorships 
or  partnerships  rather  than  large  corporate  enterprises. 

Asa  result  of  the  disproportionately  large  employment  in  the 
farmers  and  farm  managers  group  and  in  the  operatives  classifi- 
cation, most  other  occupational  groups  account  for  a smaller  per- 
centage of  employment  in  the  West  Central  Belt  subarea  than  in  the 
United  States  or  in  Michigan.  Between  1950  and  I960,  the  trends 
in  relative  share  of  employment  generally  followed  those  for  the 
United  States  and  Michigan,  with  the  exception  of  operatives  and 
laborers . 

The  outstanding  feature  of  those  employees  living  in  the 
Lansing  subarea  is  that  disproportionately  large  segments  are  in 
the  professional  and  technical  and  in  the  clerical  occupations.  In 
I960,  14.  1 per  cent  of  those  living  in  this  subarea  were  profes- 
sional and  technical  workers.  In  the  same  year,  these  occupations 
accounted  for  12.0  per  cent  and  11.8  per  cent  of  employment,  re- 
spectively, in  Michigan  and  the  nation.  Clerical  workers  accounted 
for  15.  1 per  cent  of  national  employment  and  14.  5 per  cent  of 
Michigan  employment  in  I960;  17.  1 per  cent  of  those  in  the  Lansing 
subarea  earned  their  living  from  clerical  jobs.  Finally,  this  sub- 
area  is  characterized  by  the  relatively  low  proportion  of  total  em- 
ployment in  the  laborers  group. 

In  the  Lansing  subarea,  as  in  most  of  the  others,  the  trends 
in  relative  share  of  employment  between  1950  and  I960  generally 
parallel  those  for  the  United  States  and  for  Michigan.  There  are 
two  exceptions.  In  the  United  States  and  Michigan,  the  share  of 
total  employment  accounted  for  by  managers,  officials,  and  pro- 
prietors declined  between  1950  and  1960.  In  the  Lansing  subarea, 
the  share  of  this  group  rose  from  6.  7 per  cent  to  7.  6 per  cent  over 
the  decade.  In  the  United  States  and  Michigan,  sales  workers  ac- 
counted for  a greater  share  of  employment  in  I960  than  in  1950.  In 
the  Lansing  subarea  the  share  accounted  for  by  this  group  declined 
from  8.  3 per  cent  to  7.  9 per  cent  over  the  decade. 

The  Northeast  Fringe  subarea  was  characterized  in  1960  by 
disproportionately  heavy  employment  in  the  operatives  group 
(26.  1 per  cent  in  the  subarea  as  compared  to  23.  2 per  cent  in 
Mu  lligan  and  19.4  per  cent  in  the  United  States)  and  in  farmers  and 
farm  managers  (7.4  per  cent  in  the  subarea,  2.  3 per  cent  in 
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Michigan  and  4.  ' per  ceri  in  the  nation).  On  the  other  hand,  the 
share  of  total  employment  accounted  for  by  laborers  in  the  subaria 
was  substantially  below  that  for  the  United  State  , (3.  9 per  cent  in 
the  subarea,  5.  0 per  cent  in  the  nation). 

The  relative  shares  of  employment  in  each  of  the  various 
occupational  groups  in  this  subarea  generally  followed  the  national 
pattern  between  1950  and  I960  with  the  exception  of  •Operatives 
This  group  declined  relative  to  total  employment  in  the  United 
States  and  in  Michigan  between  1950  and  I960,  but  rose  from  24.  0 
per  cent  to  26.  1 per  cent  of  employment  in  the  subarea  during  the 
same  period. 

The  major  feature  of  the  occupational  employment  pattern  in 
the  Jackson  subarea,  in  I960,  differentiating  it  from  the  United 
States,  was  a disproportionately  high  percentage  of  employees  in 
the  operatives  group  (24.0  per  cent)  and  a disproportionately  low 
segment  employed  as  farmers  and  farm  managers  (2.  1 per  cent) 

While  those  employed  as  sales  workers  increased  relative  to 
total  employment  in  the  United  States  ur.d  in  Michigan  between  ■ ' ' 
and  1960,  the  share  in  the  Jackson  subarea  declined  from  7.9  per 
cent  to  7.  5 per  cent.  Similarly,  while  craftsmen  accounted  for  a 
slightly  larger  share  of  total  employment  in  the  United  States  in 
1960  than  In  1950  (although  the  share  declined  in  Michigan),  this 
group  fell  relative  to  total  employment  in  the  Jackson  subarea.  In 
1950,  16.  6 per  cent  of  all  employees  were  classified  is  i raftsmen 

but,  by  I960,  this  group  had  fallen  to  15.  7 per  cent  of  the  total. 


SUCTION  C.  (jU  AN  1 > h i V B Vm’_ 
EMPLOYMENT  BY  MAJOR  INDUSTRY  G R OU  i ’ ( 1 ‘M'>-  l nod) 


Employment  and  the  percentage  distribution  •!'  employment 
among  ten  major  industrial  grouping  ••  is  set  forth  1 r Michigan, 
the  United  States,  the  Area,  and  the  subareas  for  th.  years  h'O, 
1950,  and  1940  in  Tables  21  through  26.  " Confining  the  analysis 
initially  to  the  relationship  between  the  pattern  of  employment  . 
major  industry  groups  in  the  Area,  Michigan,  and  the  United  > It 
most  noteworthy  is  the  disproportionately  heavy  concentration  ol 

•riieJe  data,  drawn  from  the  Bureau  of  i emus.  »-ei:  i Popilaimn,  refer  t 


resident  e 


TABLE  11.  EMPLOYED  PERSONS*3)  BY  MAJOR  INDUSTRY  GROUP  IN  THE  SUBAREAS,  AREA, 
MICHIGAN,  AND  THE  UNITED  STATES,  1960 
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TABLE  23.  EMPLOYED  PERSONS(a)  BY  MAJOR  INDUSTRY  GROUP  IN  THE  SUBAREAS,  AREA 
MICHIGAN,  AND  THE  UNITED  STATES.  J950 


TABLE  25.  EMPLOYED  PERSONS*3)  BY  MAJOR  INDUSTRY  GROUP  IN  THE  SUBAREAS.  AREA, 
MICHIGAN,  AND  THE  UNITED  STATES,  1940 


employment  in  manufacturing  in  Michigan  and  the  Area,  as  com- 
pared with  that  in  the  United  States.  * In  I960,  28.  2 per  cent  of 
total  employment  was  in  manufacturing  in  the  United  States,  as  con- 
trasted with  39.  3 per  cent  in  Michigan  and  35.  3 per  cent  in  the 
Area.  The  same  pattern  existed  in  1950  and  1940.  The  data  also 
indicate  that  agriculture  is,  and  has  been,  less  significant  in  the 
employment  picture  in  Michigan  than  in  the  United  States.  The 
same  is  true  of  the  Area  but  to  a lesser  degree.  In  1940,  19.  3 per 
cent  of  total  employment  in  the  United  States  was  in  agriculture**  as 
compared  with  12.  1 per  cent  and  18. 0 per  cent  for  Michigan  and 
for  the  Area.  By  I960,  only  7.  0 per  cent  of  the  total  national  em- 
ployment was  in  agriculture,  while  3.  5 per  cent  and  5.  3 per  cent 
of  total  employment  was  classified  in  this  industry  for  Michigan 
and  for  the  Area,  respectively. 


Similarly,  the  importance  of  mining  in  both  Michigan  and  in 
the  Area  has  been  less  than  in  the  United  States.  Between  1940  and 
1960,  the  share  of  total  employment  accounted  for  by  mining  in 
the  United  States  declined  from  2.  1 per  cent  to  1.  1 per  cent.  In 
Michigan  and  in  the  Area  there  was  also  a decline.  This  industry 
accounted  for  only  0.  9 per  cent  of  total  employment  in  Michigan 
in  1940  and  only  0.  6 per  cent  in  I960,  compared  with  0.  5 per  cent 
and  0.  2 per  cent,  respectively,  in  the  Area. 

While  the  relative  preponderance  of  manufacturing  has  been 
the  outstanding  characteristic  of  the  employment  pattern  of 
Michigan  and  the  Area,  some  of  the  employment  trends  in  other 
industries  are  significant,  especially  as  they  may  cast  light  on 
likely  future  growth.  The  proportion  of  employment  accounted 
for  by  construction  trades  rose  in  the  United  States  from  1940  to 
1950  and  then  remained  stable  at  6.  2 per  cent.  In  Michigan,  a 
similar  increase  was  experienced  between  1940  and  1950,  but  there 
was  a slight  decline  (from  5.  0 per  cent  to  4.  8 per  cent)  between 

•Because  employment-by-industry  data  are  derived  from  questioning  employees  rather  than 
employers,  a small  proportion  of  respondents  do  not  report  the  industry  in  which  they  are  em- 
ployed. In  1950,  1.7  per  cent  and,  in  1960,  2.8  per  cent  of  the  employed  residents  of  the 
Area  did  not  report  their  industry  of  employment.  In  Michigan.  1 .3  and  3.2  per  cent 
and,  in  the  United  States,  1.5  and  4.0  per  cent  did  not  report  industry  in  1950  and  1960,  re- 
spectively. In  the  subsequent  analysis  of  the  distribution  of  employment  by  industry,  those  who 
did  not  report  their  occupation  have  been  excluded  and  the  percentage  relates  only  to  those  who 
reported  industry  of  employment. 

••Technically  these  data  refer  to  agriculture,  forestry,  and  fisheries.  However,  forestry  and 
fisheries  account  for  a very  small  proportion  of  the  total.  In  1960,  these  two  industries  accounted 
for  only  0.03  per  cent  of  employment  In  the  Area,  0.06  per  cent  in  Michigan,  and  0. 15 
per  cent  in  the  United  States. 
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] 9 SO  and  1960.  Throughout  the  20-year  period  under  consideration, 
the  proportion  of  total  employment  in  construction  continued  to  rise 
in  the  Area  although,  even  by  I960,  this  activity  accounted  for  rela- 
tively less  employment  than  in  the  United  States. 

While  the  share  of  total  employment  accounted  for  by  manu- 
facturing activities  rose  steadily  in  the  United  States  (from  24.  1 to 
28.2  per  cent)  between  1940  and  I960,  the  pattern  was  dissimilar 
in  Michigan  and  the  Area.  In  both  of  these  regions,  the  share  of 
employment  in  manufacturing  activities  increased  between  1940 
and  1950  and  then  declined  slightly  between  1950  and  I960. 

The  relative  share  of  employment  in  transportation,  nation- 
ally, rose  between  1940  and  1950  and  then  declined  to  the  point 
where  the  share  in  1960  was  below  that  for  1940.  A similar  pattern 
was  followed  in  Michigan  (although  the  absolute  share  of  trans- 
portation was  below  that  for  the  United  States).  In  contrast,  while 
the  share  of  employment  in  transportation  rose  nationally  and  in 
Michigan  between  1940  and  1950,  it  declined  very  slightly  in  the 
Area  (from  4.  0 per  cent  to  3.  9 per  cent)  and  then  paralleled  to  the 
national  and  Michigan  decline  between  1950  and  I960. 

Communications,  utilities  and  sanitary  services  rose  relative 
to  total  employment  in  the  United  States  from  1940  to  i960  and 
again  from  I960  to  I960.  In  Michigan  there  was  a parallel  rise 
between  1940  and  1950  but  a very  slight  decline  between  1950  and 
I960.  The  pattern  in  the  Area,  in  terms  of  trend  as  well  as  level, 
has  closely  followed  that  of  the  United  States. 

The  proportion  of  total  employment  accounted  for  by  whole- 
sale and  retail  trade  increased  steadily  in  the  United  States  and 
Michigan  between  1940  and  I960.  It  rose  in  the  Area  between 
1940  and  1950,  but  declined  slightlv  between  1950  and  I960. 

Similarly,  the  proportion  of  employment  accounted  for  by 
finance,  insurance,  and  real  estate  increased  in  the  United  States, 
Michigan,  and  the  Area  between  1940  and  1960.  There  was  one 
exception:  in  Michigan,  between  1940  and  1950,  the  share  of  total 
employment  in  this  category  remained  stable. 

The  share  of  employment  in  services  in  the  United  States 
declined  between  1940  md  i960,  and  th<  n i > 

I960.  Similar  patterns  existed  for  both  Michigan  and  the  Area. 
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The  relative  employment  in  public  administration  in  the 
United  States  rose  from  1.2  per  cent  to  5.  2 per  cent  between  1940 
and  I960.  This  activity  also  increased  in  importance  in  Michigan 
during  the  same  time  period,  rising  from  a level  of  2.  7 per  cent 
in  1 94C  to  3.  6 per  cent  in  I960.  In  contradistinction,  the  share  of 
employment  in  this  category  in  the  Area  declined  from  3.8  per  cent 
to  3.  6 per  cent  between  1940  and  1950  but  then  recovered,  rising 
from  3.  6 p ■ r cent  to  4.  0 per  cent  in  1960.  In  1960,  public  admin- 
istration was  more  important  as  an  employer  in  the  United  States 
than  in  Michigan.  There  was  a slightly  greater  percentage  of 
people  employed  in  this  industry  in  the  Area  in  I960  than  in 
Michigan,  but  at  that  time,  as  well  as  in  1950,  the  over-all  share 
of  employment  within  the  Area  accounted  for  by  public  administra- 
tion was  less  than  in  the  United  States. 

There  are  three  major  characteristics  which  describe  the 
distribution  of  employment  by  industry  among  the  five  subareas. 
First,  the  Grand  Rapids  subarea  has  the  largest  total  population 
and  total  employment;  it  also  accounted  for  the  greatest  number  of 
employees  in  each  of  the  major  industries  except  agriculture  and 
public  administration  in  1960,  1950,  and  1940.  Second,  in  1940, 
the  greatest  concentration  (in  terms  of  total  employment)  in  agri- 
culture was  in  the  West  Central  Belt  and  Lansing  subareas,  each 
with  11,400  employees  in  this  industry.  In  1950  and  in  I960,  even 
though  agrn  ulture  was  relatively  more  important  in  the  West 
Central  Belt  and  the  Northeast  Fringe,  the  Lansing  subarea  ac- 
counted for  the  greatest  absolute  number  of  employees  in  this  in- 
dustry. The  third  outstanding  characteristic  is  the  concentration 
of  public  administration  both  absolutely  and  relative  to  total  em- 
ployment in  the  Lansing  Subarea.  This  is  of  course  a reflection  of 
the  fact  that  the  city  of  Lansing  is  the  State  capital. 

While  the  pattern  of  relative  employment  in  each  of  the  sub- 
areas  has  generally  tended  to  follow  that  for  the  state  of  Michigan 
and  the  United  States  since  1940,  there  are  certain  significant  ex- 
ceptions. Among  these  is  the  degree  to  which  agriculture  has  be- 
come progressively  less  important  in  the  West  Central  Belt  and 
Northeast  Fringe  Subareas.  In  1940,  this  industry  accounted  for 
41. 2 per  cent  of  total  employment  in  the  West  Central  Belt  subarea 
and  36.0  per  cent  in  the  Northeast  Fringe  subarea.  By  I960  it  had 
declined  to  12.  9 per  cent  and  9.  9 per  cent  in  each  of  these  sub- 
areas,  respectively.  This  relative  decline  has  been  offset  in  each 
of  these  subareas,  in  large  measure,  by  the  relative  increase  in 
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importance  of  manufacturing.  In  the  West  Central  Belt  Subarea, 
manufacturing  employment  rose  from  20.  6 per  cent  in  1940  to 
40.  2 per  cent  of  total  employment  in  I960.  In  the  Northeast  Fringe, 
manufacturing  accounted  for  only  19.  0 per  cent  of  total  employment 
in  1940,  but  rose  to  37.  6 per  cent  in  I960.  The  share  of  employ- 
ment in  manufacturing  in  Michigan  over  the  same  time  period  was 
relatively  stable;  in  the  United  States  it  grew  some,  but  not  to  the 
extent  experienced  in  these  two  subareas. 

It  was  noted  above  that  manufacturing  in  the  Area  accounted 
for  a larger  proportion  of  total  employment  than  in  the  United 
States,  but  a percentage  generally  representative  of  the  state  of 
Michigan.  This  relative  importance  in  manufacturing  persisted 
within  each  of  the  subareas  in  i960,  with  the  exception  of  the 
Lansing  subarea.  In  that  subarea,  manufacturing  accounted  for 
only  27.  7 per  cent  of  total  employment  while  it  accounted  for  35.  3 
per  cent  for  the  Area.  The  relative  unimportance  of  manufacturing 
in  this  subarea  is  a reflection  of  the  high  proportion  of  total  em- 
ployment accounted  for  by  public:  administration  and  also  by 
services.  In  1960,  services  ac>  ounted  for  20.  6 per  cent  of  total 
employment  in  Michigan,  21.8  pt  r cent  >f  the  total  for  the  United 
States,  and  21.  5 per  cent  for  the  Area.  In  the  Lansing  subarea 
this  industry  accounted  for  2f  7 per  cent  of  those  employed  there. 

The  general  decline  in  the  relative  importance  of  agriculture 
as  a source  of  employment  in  each  of  the  subareas  has,  to  a de- 
gree, been  offset  by  the  growth  in  employment  of  services.  This 
was  particularly  true  between  1950  and  I960,  when  services  grew 
from  16.  I per  cent  to  20.  1 per  cent  in  the  Grand  Rapids  subarea, 
from  14.  5 per  cent  to  17.2  per  cent  in  the  West  Central  Belt  sub- 
area,  from  19.8  per  cent  to  26.  7 per  cent  in  the  Lansing  subarea, 
from  13.9  per  cent  to  18.8  per  cent  in  the  Northeast  Fringe  sub- 
area,  and  from  15.  8 per  cent  to  1 9.  3 per  cent  in  the  Jackson 
subarea. 

Finally,  the  pattern  of  growth  and  the  relative  importance  of 
public  administration  among  tin  various  ubareas  has  been  in 
sharp  contrast  to  the  pattern  in  the  United  States  and,  although  to  a 
lesser  degree,  to  the  pattern  for  the  state  of  Michigan.  Between 
1940  and  I960,  the  share  of  total  employment  aci  ounted  for  by 
public  administration  grew  in  four  of  the  five  subareas.  Howev  r, 
the  growth  led  to  an  increase  in  per  cent  of  total  employment 
ranging  from  0.  1 per  cent  in  the  Grand  Rapids  subarea  to  0.  7 per 
cent  in  the  Northeast  Fringe,  There  was  a decline  of  0.  1 per  c ent 
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of  total  employment  in  public  administration  in  the  Lansing  Sub- 
area,  the  region  with  the  heaviest  concentration  of  employment  in 
public  administration.  By  way  of  contrast,  public  administration 
accounted  for  0.  9 per  cent  more  of  total  employment  in  Michigan 
in  1960  than  in  1940  and  for  2.  0 per  cent  more  in  the  United 
States  in  I960  than  in  1940. 


1-13,  Employment  and  Distribution  of  Employees 
Within  the  Area 


This  section  is  concerned  with  a somewhat  more  detailed 
discussion  of  total  employment  and  employment  in  each  of  the  major 
industry  classes,  including  a separate  table  for  each.  While  many 
of  the  data  duplicate  those  given  in  Tables  21  through  26  the  picture 
for  each  industry  is  covered  in  more  detail,  showing  percentage 
distribution  amongst  the  subareas  in  the  Area,  together  with  per- 
centage growth  for  the  subareas,  Area,  Michigan,  and  the  United 
States  for  the  periods  1940-1950  and  1950-1960. 


Total  Employment 

Since  1940,  total  employment  in  the  Area  has  grown  more 
rapidly  than  in  the  United  States,  as  shown  by  data  in  Table  27. 
Between  1940  and  1950,  it  grew  at  about  the  same  rate  as  in 
Michigan  and  faster  than  the  nation,  but  between  1950  and  1960, 
the  rate  of  growth  in  the  Area  was  significantly  greater  than  in 
Michigan  and  the  United  States. 

Growth  of  employment  in  the  Area  has  not  been  equally 
distributed  among  the  subareas.  Employment  grew  faster  in  the 
Grand  Rapids  subarea  (the  largest  in  terms  of  employment)  than  in 
the  Area  between  1940  and  1950  and  also  between  1950  and  I960; 
its  share  of  Area  employment  remained  about  constant  between 
1940  and  I960  at  about  42  per  cent.  A similar  pattern  occurred  in 
the  Lansing  subarea.  This  subarea  accounted  for  25.  9 per  cent  of 
total  Area  employment  in  1940  and  28.  1 per  cent  in  I960.  Its 
growth  in  both  decades  was  highest  of  all  the  subareas.  Between 
1940  and  1950,  employment  in  the  Jackson  subarea  grew  less 
rapidly  than  employment  in  the  Area,  and,  while  the  growth  was 
greater  than  that  in  the  United  States,  the  26.  7 per  cent  increase 
in  this  subarea  was  less  than  that  experienced  in  Michigan.  This 


1-86 


H 

< 

H 


H 

2 

X 

S 

H 

Q 

Z 

< 

Z 

< 

o 

X 

u 


< 

a 

< 

CO* 

< 


< 

CO 

D 

CO 

U) 

X 

H 


>< 

O 

J 

o. 


Cl) 

j 2 

6 § 

H < 


< 

H 


S 


u 


<u  14 


U 


CT)  CJ  'f  t'  03 
H H H (7)  > 


•^txai'^r-tx 

04  05  t—  © cd  o 

CO  H CO  (N  CM  CO 


tO  CO  r-4  O r- 


04  O 00  r-<  00 

04  'O  r-  lO  05 

CO  CO  (N  rf  t> 


r-«  rf  UO  kO  O 

o r~  00  rH  o 


05  C-  O)  UO 

10  t lC  ” 

04  CO  05  04  04 

'"■*  CO  O 00  CG 

rj«  CO  05  04  CO 


05  O 05  04  05 


04  05  O 04 1 


<0  00  I/O  CO  O 
O 04  CO  04  CO 


“ X 00  « C 

T,  U C S O 

c K -a  5 J3 

S u E o o 

O 5 j z « 


o 


s 


t-  co 

04  o- 

05  04 


U - 

X c 
-5  X 


<D  xj 

o.  w 


a, 

6 Si 

Cl)  <3 


(D  o 

w 2> 

1 1 

2 § 

rj  wj 

2,  *-■ 

e-  8. 


c a. 

2 6 

o C4 

a,  .. 

o o 

*-  04 

§ ob 

xj  o 

S I 


CO  c* 


^ 44 


O 


o *2  x 


000^ 

«f  lO  (D  £ 
05  O 


j3  j3 


1 1 


£ -a 


1 a. 


C4  CX.  h.  Cl 


0.0.0. 


D 2 


° Xs 
Z «, 


8 ; 

»0 

5 u 

t!  3 

a^ 

14  ^ 

!:  e 

o o 


14  14 

U U 


<u 

D O 


O 

co 


1-87 


r 


trend  was  reversed  between  1950  and  I960  when  employment  in 
the  Jackson  subarea  rose  somewhat  faster  than  employment  in 
| the  Area  and  much  faster  than  employment  in  the  State  and 

Nation.*  In  1940-1950  and  1950-1960,  employment  in  the  West 
Central  Belt  and  Northeast  Fringe  expanded  slowly  relative  to 
the  Area,  the  State,  and  the  Nation. 


Manufacturing 

Data  pertaining  to  the  distribution  of  manufacturing  employ- 
ment among  the  subareas  are  given  in  Table  28.  In  I960,  nearly 
62,  600  people  or  46.  5 per  cent  of  total  employment  in  Area  manu- 
facturing was  accounted  for  by  the  Grand  Rapids  subarea.  **  How- 
ever, the  predominance  of  this  subarea  declined  a bit  between  1940 
and  1950,  and  also  between  1950  and  I960.  The  Lansing  subarea, 
with  approximately  29,  500  residents  employed  in  manufacturing, 
accounted  for  the  second  largest  share  of  this  industry's  1960  em- 
ployment in  the  Area,  but  the  relative  position  of  this  subarea  also 
declined  between  1940  and  I960.  It  is  especially  noteworthy  that  be- 
tween 1950  and  I960,  manufacturing  employment  in  the  Lansing  sub- 
area  rose  by  only  3.  9 per  cent  while  it  was  increasing  by  14.  6 per 
cent  in  the  Area,  5.  6 per  cent  in  Michigan,  and  19.  3 per  cent  in  the 
United  States.  A similar  pattern  existed  in  the  Jackson  subarea  be- 
tween 1940  and  1950,  but  between  1950  and  I960  manufacturing  em- 
ployment grew  more  rapidly  in  this  subarea  than  in  the  Area,  so 
that  the  share  accounted  for  by  residents  of  the  Jackson  subarea  in- 
creased from  11.6  per  cent  to  12.  1 per  cent  of  total  manufacturing 
employment  in  the  Area. 

The  number  of  people  living  in  the  West  Central  Belt  and 
Northeast  Fringe  subareas  employed  in  manufacturing  grew  very 

•The  increase  in  employment  in  the  Jackson  subarea  was  entirely  outside  the  city  of  Jackson  as 
employment  opportunities  shifted  to  the  area  surrounding  the  city.  See  Michigan  State  High- 
way Department,  Jackson,  Michigan  State  Highway  Plan,  1962,  p 1. 

••Comparison  of  available  data  on  manufacturing  employment  suggest  that  data  based  on  place 
of  residence  do  not  significantly  distort  the  patterns  of  actual  employment.  In  1960,  63,432 
people  were  employed  by  manufacturing  firms  located  in  the  Grand  Rapids  subarea;  62,593 
people  living  in  the  subarea  were  employed  by  manufacturing  firms  (wherever  located).  In 
the  Lansing  subarea,  30,261  were  employed  by  manufacturing  concerns,  and  29,544  of  those 
residing  in  the  subarea  were  so  employed.  In  the  Jackson  subarea,  17,820  were  employed  in 
manufacturing,  and  16,256  of  the  subarea’s  residents  worked  in  manufacturing  industries. 

See  also,  Michigan  Employment  Security  Division,  Commuting  Survey  of  the  Lansing  Metro- 
politan Area  and  Adjacent  Counties,  October  1958. 
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rapidly  between  1940  and  1950  but  from  relatively  small  bases. 
There  was  an  increase  of  88.  3 per  cent  in  this  group  in  the  West 
Central  Belt  and  of  97.  0 per  cent  in  the  Northeast  Fringe  subarea 
between  194  0 and  1950.  Between  1950  and  I960,  this  growth  con- 
tinued, although  the  rate  of  increase  was  much  less  rapid  than 
that  experienced  between  1940  and  1950. 

Services* 


In  each  of  the  subareas,  employment  in  manufacturing 
grew  more  rapidly  between  1 '>40  and  1950  than  between  1950  and 
I960.  In  contrast  to  this  pattern,  employment  in  services  in 
each  of  the  subareas  grew  much  more  rapidly  between  1950  and 
I960  than  between  1940  and  1950.  Taking  the  Area  as  a whole, 
the  data  set  forth  in  Table  49  indicate  that  there  was  an  increase 
of  28.  9 per  cent  in  employment  in  services  between  1940  and 
1950  and  of  49.8  per  cent  between  1950  and  I960.  The  rate  of 
growth  of  employment  in  services  was  greater  in  the  Area  than 
in  Michigan  or  the  United  States  in  each  of  the  two  decades. 

There  were  relative  declines  in  manufacturing  employment 
in  oniy  the  Grand  Rapids  and  Lansing  subareas  between  1940  and 
I960  and  the  Jackson  subarea  between  1940  and  1950.  However, 
between  1940  and  1950,  and  again  between  1950  and  I960,  the  only 
subarea  experiencing  a relative  increase  in  employment  in  ser- 
vices was  the  Lansing  subarea.  This  relative  growth  of  the 
Lansing  subarea  is  reflected  by  the  fact  that,  between  1940  and 
1950,  employment  in  services  increased  by  50.  6 per  cent  in  the 
subarea,  while  it  was  growing  by  26.  6 per  cent  in  Michigan  and 
17.7  per  cent  in  the  United  States.  Between  1950  and  I960,  em- 
ployment in  services  in  the  Lansing  subarea  increased  by  61. 5 per 
cent  as  compared  with  an  increase  of  44.  9 per  cent  in  Michigan 
and  34.  2 per  cent  in  the  United  States. 


Wholesale  and  Retail  Trade 

Data  pertaining  to  wholesale  and  retail  trade  employment 
are  given  in  Table  30.  In  I960,  about  85  per  cent  of  those  so 


•Services  include  education  at  all  levels  (both  public  and  private),  business  and  repair,  personal, 
entertainment  and  recreation,  hospitals,  welfare,  religious  and  nonprofit  membership  organiza- 
tions, and  other  professional  and  related  services. 
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employed  lived  in  the  Grand  Rapids,  Lansing,  and  Jackson  sub- 
areas;  45.6  per  cent  of  the  total  was  accounted  for  by  people  living 
in  the  Grand  Rapids  subarea  alone. 

I he  pattern  of  growth  in  employment  in  wholesale  and  retail 
trade  in  the  total  Area  has  closely  paralleled  that  for  Michigan, 
but  Area  growth  has  been  significantly  ahead  of  that  for  the  United 
States.  Growth  for  the  subareas,  Area,  State,  and  Nation  was  al- 
most three  times  as  fast  between  1940  and  I960  as  in  the  1950- 
1 960  decade. 

I here  was  little  shift  in  the  concentration  of  employment  in 
wholesale  and  retail  trade  among  the  subareas  over  the  period 
from  1940  to  I960.  Slight  relative  declines  took  place  in  the  Grand 
Rapids,  Northeast  Fringe,  and  Jackson  subareas.  These  declines 
were  offset  by  slight  relative  increases  in  the  West  Central  Belt 
and  Lansing  subareas. 


Agriculture 


As  indicated  previously,  agricultural  employment  has  been 
most  important,  relative  to  total  subarea  employment,  in  the  West 
Central  Belt  and  Northeast  Fringe  subareas.  However,  as  the 
data  set  forth  in  Table  31  indicate,  employment  in  agriculture  in 
the  Area  has  been  concentrated  in  the  Lansing,  Grand  Rapids,  and 
West  Central  Belt  subareas,  which  together  accounted  for  about 
75  per  cent  of  total  agricultural  employment  in  the  Area  in  1940, 
1950,  and  I960.  Between  1940  and  1 950  agricultural  employment 
in  the  United  States  declined  by  17.  8 per  cent.  In  Michigan  the  de- 
cline was  25.  4 per  cent  and  in  the  Area  26.  2 per  cent.  The  more 
rapid  percentage  decline  of  38.  2 per  cent  experienced  in  the  United 
States  between  1950  and  I960  was  closely  paralleled  in  both  Michi- 
gan and  in  the  Area.* 


Construction 


As  the  data  in  Table  32  indicate,  the  greatest  concentration 
of  employment  in  construction  in  the  Area  is  accounted  for  by 
people  living  in  the  Grand  Rapids  and  Lansing  subareas,  which  to- 
gether accounted  for  71.  6 per  cent  of  the  Area's  construction  em- 
ployment in  1940,  for  74.  3 per  cent  by  1 950,  and  for  75.  5 per  cent 
in  1 '60.  Since  1940,  relative  declines  have  been  experienced  in 
each  of  the  remaining  three  subareas. 

•The  changes  of  Census  definitions  discussed  on  page  1-60  influence  the  >irc  of  this  decline. 
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During  the  1940-1950  decade  the  Area's  construction  employ- 
ment increased  a little  faster  than  Michigan's  but  was  slower  than 
that  of  the  United  States;  however,  during  the  1950's  the  Area's 
percentage  growth  was  almost  four  times  that  for  Michigan  and 
over  twice  that  for  the  Nation. 

Public  Aar  istration 

Nearly  half  of  all  employment  in  public  administration  in  the 
Area  has  been  accounted  for  by  people  living  in  the  Lansing  sub- 
area,  as  shown  by  data  given  in  Table  33.  The  share  accounted  for 
by  each  of  the  remaining  subareas  has  not  changed  markedly  since 
1940. 

Between  1940  and  1950,  employment  in  public  administration 
in  the  United  States  increased  by  77.  7 per  cent,  compared  with  the 
much  lower  rate  of  50.  7 per  cent  for  Michigan  and  the  moderate 
rate  of  24.  9 per  cent  for  the  Area.  In  contrast,  during  the  1950- 
1960  decade,  the  rates  of  growth  in  the  Area,  State,  and  Nation 
were  about  the  same  at  about  28  per  cent. 

Finance,  Insurance,  and  Real  Estate 

Slightly  less  than  half  of  total  employment  in  finance,  insur- 
ance, and  real  estate  in  the  Area  has  historically  been  accounted 
for  by  people  living  in  the  Grand  Rapids  subarea.  This  subarea 
and  the  Lansing  subarea  accounted  for  approximately  80  per  cent 
of  total  employment  in  these  industries  in  the  Area.  As  the  data 
set  forth  in  Table  34  reveal,  the  share  accounted  for  by  people 
living  in  the  Jackson  subarea  declined  slightly  between  1940  and 
I960,  while  slight  relative  growths  were  shown  over  the  20-year 
period  by  the  Northeast  Fringe  and  West  Central  Belt  subareas. 

Employment  in  these  industries  in  the  Nation,  Michigan,  and 
the  Area  grew  more  rapidly  between  1950  and  I960  than  between 
1940  and  1950  and  at  a rate  somewhat  greater  than  that  in  the  United 
States  between  1940  and  1950.  In  each  of  these  decades,  employ- 
ment in  these  industries  grew  more  rapidly  in  the  Area  than  in 
Michigan  or  in  the  United  States. 
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T ransportation 


Data  pertaining  to  employment  in  transportation  are  given  in 
Table  35.  Over  50  per  cent  of  the  total  employment  in  transporta- 
tion was  accounted  for  by  residents  of  the  Grand  Rapids  subarea. 
This  represented  a continual  increase  from  1940,  when  the  Grand 
Rapids  subarea  accounted  for  45.  8 per  cent  of  the  Area's  total  em- 
ployment in  this  industry.  The  share  accounted  for  by  people  living 
in  the  West  Central  Belt  and  in  the  Lansing  subareas  also  rose  be- 
tween 1940  and  I960.  The  relative  increase  experienced  by  these 
subareas  was  offset  by  the  relative  declines  which  took  place  in 
both  the  Northeast  Fringe  and  Jackson  subareas. 

The  low  rate  of  growth  experienced  in  the  Northeast  Fringe 
and  Jackson  subareas  in  employment  in  this  industry  between  1940 
and  1950  served  to  keep  the  rate  of  expansion  for  the  Area  below 
that  for  Michigan  and  the  United  States.  Between  1950  and  I960, 
absolute  declines  in  employment  in  transpor Lation  experienced  in 
these  two  subareas,  combined  with  virtual  stability  in  the  West 
Central  Belt,  resulted  in  a decline  from  12,617  to  12,205  in  th 
Area.  This  decline  of  3.  3 per  cent  is  reasonably  similar  to  de- 
clines of  2.6  per  cent  in  Michigan  and  7.  2 per  cent  in  the  Nation 
over  the  same  decade.  Decreases  in  railroad  employment  during 
this  decade  more  than  offset  gains  in  trucking  all  over  the  United 
States. 


Communications  and  Utilities 


Although  employment  in  communications,  utilities,  and  sani- 
tary services  was  earlier  shown  to  be  disproportionately  high  com- 
pared with  total  employment  in  the  Jackson  subarea,  this  subarea 
did  not  account  for  as  great  a proportion  of  the  employment  in  the 
Area  as  did  the  Grand  Rapids  subarea  in  1 940,  1950  or  1960,  as 
shown  by  data  in  Table  36. 

Over  the  20-year  period  from  1940  to  1960,  the  share  of  em- 
ployment in  these  industries  accounted  for  by  people  living  in  the 
Grand  Rapids  subarea  declined  from  39.  1 per  cent  to  36.  2 per  cent. 
There  was  also  a slight  decline  in  the  share,  of  the  subarea  total  ac- 
counted for  by  people  living  in  the  West  Central  Belt  and  Northeast 
Fringe  subareas.  The  share  of  the  Area's  total  accounted  for  by- 
residents  of  the  Lansing  subarea  increased  from  21.  8 to  24.  9 per 
cent  between  1940  and  I960,  while  the  share  accounted  for  by  people 
living  in  the  Jackson  subarea  stayed  about  constant  at  24  per  cent. 
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Between  1940  and  1950,  employment  in  the  United  States  by 
these  industries  increased  by  57.  6 per  cent,  compared  with  the 
higher  rate  of  growth  in  Michigan  (69.  8 per  cent)  and  the  lower 
rate  of  growth  in  the  Area  (44.  3 per  cent).  This  pattern  was  re- 
versed between  1950  and  I960,  as  employment  in  these  industries 
in  the  United  States  grew  by  only  14.  9 per  cent  while  it  increased 
by  21.0  per  cent  in  the  Area  and  only  8.  4 per  cent  in  Michigan. 

The  electric  energy  requirements  (for  meeting  loads  in  all 
systems)  and  peak  loads  for  the  subareas,  Area,  Michigan,  and 
the  United  States  are  shown  by  data  in  Table  37.  With  total  re- 
quirements of  4.  15  billion  kwhr  in  I960,  the  Area  represented 
14.  3 per  cent  of  those  for  Michigan  and  0.  55  of  those  for  the 
nation.  Percentage  increase  in  the  decades  1940-1950  (115  per 
cent)  and  1950-1960  (108  per  cent)  was  less  than  that  for  both 
Michigan  and  the  United  States  in  1940-1950,  but  was  more  than 
that  for  Michigan  (89  per  cent)  and  still  less  than  that  for  the 
Nation  (123  per  cent)  during  the  period  1950-1960.  Energy  re- 
quirements throughout  the  two  decades  were  heavily  concentrated 
in  the  Grand  Rapids  and  Lansing  subareas. 


Mining 

The  mining  industry  has  been  relatively  insignificant  as  a 
source  of  employment  in  the  Area,  accounting  for  less  than 
0.  5 per  cent  of  total  employment  over  the  20-year  period.  As 
data  given  in  Table  38  indicate,  the  greatest  concentration  was  in 
the  Grand  Rapids  subarea  which  accounted  for  46.  3 per  cent  of  the 
Area's  total  in  I960.  This,  however,  was  a substantial  decline 
from  the  70.  2 per  cent  in  1940. 


Between  1940  and  1950  there  was  a decline  of  50  per  cent  in 
Area  mining  employment*,  compared  with  a decline  of  2.  8 per  cent 
in  Michigan  and  an  increase  of  1.  3 per  cent  in  the  United  States. 
Between  1950  and  I960,  there  was  a 30.9  per  cent  increase  in  em- 
ployment in  the  Area,  accounted  for  mainly  by  petroleum  production 
from  new  discoveries  in  Jackson  County  and  expanded  sand  and 
gravel  output  in  the  Lansing  subarea.  During  that  decade,  employ- 
ment in  mining  in  Michigan  was  virtually  stable  but  declined  by 
nearly  30  per  cent  in  the  United  States. 

•The  drop  was  in  the  Grand  Rapids  area,  entirely  in  petroleum  (Walker  Field).  This  decline  was 
caused  hy  depletion  of  the  field.  The  field  was  discovered  in  1938  and  attained  peak  output 
in  1940. 
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1-14.  Key  Industries 


In  the  early  stages  of  this  research,  efforts  were  undertaken 
to  identify  those  industries  in  the  Area  which  were  most  likely  to 
influence  its  future  economic  history  and  which  were  most  important 
in  terms  of  water  consumption.  Unfortunately,  there  is  no  single 
source  of  fully  comprehensive  and  accurate  data  on  employment  in 
the  Area.  Consequently,  Battelle's  analysis  is  based  principally 
on  data  from  the  Census,  but  the  reported  Census  employment  data 
were  checked  against  more  recent  data  available  from  County  Busi- 
ness  Patterns*  and  also  data  supplied  by  the  Michigan  Employment 
Security  Commission.  Data  from  the  Census  of  Manufactures  are 
too  sparse  (as  a result  of  disclosure  problems)  to  permit  meaning- 
ful employment  estimates  for  the  Area. 

The  most  important  manufacturing  industry  in  the  Area  is 
transportation  equipment**,  as  shown  in  Table  39.  According  to 
the  Census  of  Population,  this  industry  accounted  for  28.  7 per  cent 
of  manufacturing  employment  of  those  people  living  in  the  Area 
I960.  The  other  key  major  manufacturing  industries  in  the  Area 
are  fabricated  metal  products,  machinery  except  electrical  ma- 
chinery, electrical  machinery,  furniture  and  fixtures,  and  food  and 
kindred  products.  Each,  with  the  exception  of  food  and  kindred 
products,  accounted  for  a greater  proportion  of  manufacturing  em- 
ployment in  the  Area  than  in  the  United  States. 

Census  data  for  1960  point  up  the  importance  of  these  manu- 
facturing industries  to  the  Area.  The  six  together  accounted  for 
75.  0 per  cent  of  employment  as  reported  by  the  1960  Census. 

The  Census  of  Population  (Table  39)  provides  the  only  data  for 
analysis  of  historical  evolution  of  the  key  industries  within  the  Area. 
As  a result  of  changing  definitions,  these  data  are  available  on  a 
strictly  comparable  basis  since  1940  for  only  three  of  the  six  key 
major  manufacturing  industries.  However,  comparable  data  are 
available  for  each  of  the  industries  for  1 950  and  1960. 

In  1950,  the  six  major  industrial  groups  accounted  for  79  per 
cent  of  employment  in  the  Area.  By  I960,  this  percentage  had 
fallen  to  75.  Between  1950  and  1960  employment  increased 

•U.  S.  Bureau  of  the  Census,  Comity  Business  Patterns,  First  Quarter,  190”,  Pari  iA,  Fast  North 
Central  States. 

••  'Transportation  equipment''  is  used  here  to  include  "motor  vehicles  and  motor  velih  lc  equip- 
ment” and  "transportation  equipment  except  motor  vehicles ',  which  are  ' own  n I able 
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absolutely  in  three  of  the  key  industries,  remained  generally  stable 
in  two,  and  declined  in  one. 

Employment  in  transportation  equipment,  the  most  important 
industry  in  the  Area,  increased  only  slightly  from  38.  6 thousand  to 
38.  7 thousand  between  1950  and  I960  while  total  manufacturing  em- 
ployment inc?  eased  from  117  thousand  to  135  thousand.  Conse- 
quently, the  snare  of  manufacturing  employment  accounted  for  by 
this  industry  declined  from  32.9  to  28.7  per  cent  between  1950  and 
i960.  Employment  in  nonelectrical  machinery  was  practically 
stable  between  1950  and  I960  with  the  result  that  its  share  of  manu- 
facturing employment  declined  from  15.  6 to  13.  9 per  cent  over  the 
decade.  Employment  in  furniture  and  related  products  declined  by 
approximately  1,600  between  1950  and  I960,  causing  its  share  of 
manufacturing  employment  to  decline  from  10.  9 to  8.  3 per  cent. 
Increases  in  employment,  both  absolute  and  relative  to  total  manu- 
facturing employment,  were  experienced  between  1950  and  I960  in 
the  fabricated  metals,  electrical  machinery,  and  food  and  kindred 
products  industries.  Of  those  people  living  in  the  Area,  nearly 
5,  000  more  were  employed  in  the  fabricated-metals  industry  in 
1960  than  in  1950,  about  2,  200  more  in  electrical  machinery,  and 
approximately  2,  200  more  in  food  and  kindred  products. 

The  significance  of  these  trends  in  key  major  manufacturing 
industries  is  more  clearly  seen  when  they  are  compared  with 
changes  in  Michigan  and  in  the  United  States  between  1950  and 
1960.  The  pertinent  data  for  Michigan  and  the  United  States  also 
are  in  Table  39. 

Between  1950  and  I960,  when  employment  in  transportation 
equipment  in  the  Area  was  virtually  stable,  it  increased  by  over 
35  per  cent  in  the  United  States  and  declined  by  over  17  per  cent  in 
Michigan.  The  major  industry  group  is  made  up  of  two  components, 
motor  vehicles  and  motor  vehicle  equipment  and  transportation 
equipment  except  motor  vehicles.  In  both  Michigan  and  the  Area, 
motor  vehicles  and  motor  vehicle  equipment  account  for  the  over- 
whelming proportion  of  employment  in  transportation  equipment, 
but  in  the  United  States  in  1960,  more  people  were  employed  in 
manufacture  of  transportation  equipment  other  than  motor  vehicles. 


« This  Census  of  Population  industry  group  include*  lumber  and  wood  produce  in  addition  to  furni- 
ture and  fixtures.  In  1962,  lumber  and  wood  products  accounted  for  less  than  1.0  per  cent  of 
the  Area's  manufacturing  employment. 
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TABLE  39.  DISTRIBUTION  AND  GROWTH  OF  MANUFACTURING  EMPLOYMENT  BY  MAJOR  INDUSTRY  GROUP  IN  THE  AREA.  MICHIGAN, 
AND  THE  UNITED  STATES.  1940,  1950.  AND  I960 


Industry  Group 

Employed  Persons 

Percentage  Distribution 

Percentage 

Increase 

1940 

1950 

1960 

1940 

1950 

1960 

1940- 1950 

1950-1960 

Area 

Furniture,  lumber  and  wood  products 

11,751 

12,801 

11,198 

15.3 

10.9 

8.3 

8.9 

-12.5 

Primary  metal 

9. 424 

4.  503 

6, 245 

12.3 

3.8 

4.6 

66.8 

38.7 

Fabricated  metal 

11,219 

16, 144 

9.5 

12.0 

43.9 

Machinery,  except  electrical 

10,077 

18,361 

18,693 

13.1 

15.6 

13.9 

133.8 

1.8 

Electrical  machinery , equipment,  and  supplies 

5,205 

7.  424 

4.4 

5.5 

42.6 

Motor  vehicles  and  motor  vehicle  equipment 

21,778 

36, 739 

36,037 

28.4 

31.3 

26.8 

68.7 

-1.9 

Transportation  equipment,  except  motor  vehicle 

752 

1,858 

2,624 

1.0 

1.6 

1.9 

147.1 

41.2 

Food  and  kindred  products 

5,453 

6, 652 

8,  868 

7.1 

5.7 

6.6 

22.0 

33.3 

Textile  mill  products 

1,883 

1,359 

688 

2.5 

1.2 

0.5 

-27.8 

-49.4 

Apparel  and  other  fabricated  textile  products 

1,172 

1,394 

2, 022 

1.5 

1.2 

1.5 

18.9 

45.0 

Printing,  publishing,  and  allied  products 

3,365 

4,817 

6.379 

4.4 

4.1 

4.7 

43.2 

32.4 

Chemical  and  allied  products 

895 

1,565 

2,404 

1.2 

1.3 

1.8 

74.9 

53.6 

Other  durable  goods 

10,201 

4,463 

9.  408 

13.3 

3.8 

7.0 

7.8 

110.8 

Other  nondurable  goods  (including  industry 

6, 532 

6. 536 

5.6 

4.9 

0.1 

not  specified) 

Total 

76,751 

117,468 

134,670 

100.0 

100.0 

1 00.0 

53.0 

14.6 

Michigan 

Furniture,  lumber  and  wood  products 

34. 197 

40,069 

34.428 

4.9 

4.1 

3.3 

17.2 

-14.1 

Primary  metal 

79, 160 

62.  .547 

7J , 670 

11.2 

6.4 

6.9 

5 1.9 

14.6 

Fabricated  metal 

57,668 

91,780 

5.9 

8.9 

59.2 

Machinerv,  except  electrical 

41.871 

109.492 

147,059 

5.9 

11.2 

14.2 

161.5 

34.3 

.Electrical  machinery,  equipment,  and  supplies 

17,889 

20. 969 

31,695 

2.5 

2.1 

3.1 

17.2 

51.2 

Motor  vehicles  and  motor  vehicle  equipment 

357.055 

468,135 

377, 163 

50.7 

47.7 

36.4 

31.1 

-19.4 

Transportation  equipment,  except  motor  vehicle 

5,  934 

1 1 . 354 

19.281 

0.8 

1.2 

1.9 

91.3 

69.8 

Food  and  kindred  products 

42.535 

51,617 

62,382 

6.0 

5.3 

6.0 

21.4 

20.9 

Textile  mill  products 

6,286 

4.720 

3, 553 

0.9 

0.5 

0.3 

-24.9 

-24.7 

Apparel  and  other  fabricated  textile  products 

7,292 

7,776 

8.  582 

1.0 

0.8 

0.8 

6.6 

10.4 

Printing,  publishing,  and  allied  products 

22,  972 

31.  142 

4.5,742 

3.3 

3.2 

4.4 

35.6 

46.9 

Chemical  and  allied  products 

18,779 

29,566 

40.909 

2.7 

3.0 

3.9 

57.4 

38.4 

Other  durable  goods 

69.864 

30,825 

45.302 

9.9 

3.1 

4.4 

23.4 

47.0 

Other  nondurable  goods  (including  industry 

55,409 

.56,346 

5.6 

5.4 

1.7 

not  specified) 

Total 

703.834 

981,289 

1,035,892 

100.0 

100.0 

100.0 

39.4 

5.6 

The  United  States 

Furniture,  lumber  and  wood  products 

903,496 

1. 196, 116 

1,067,252 

8.5 

8.1 

6.1 

32.4 

-10.8 

Primary  metal 

1.507,  107 

1,  184.  975 

1,224,922 

14. 1 

8.1 

7.0 

34.8 

3.4 

Fabricated  metal 

847.209 

1,291.709 

5.8 

7.4 

52.5 

Machinery,  except  electrical 

691,180 

1,253,533 

1,568,035 

6. 5 

8.5 

8.9 

81.4 

25. 1 

Electrical  machinerv.  equipment,  and  supplies 

420. 925 

861.307 

1,487,412 

3.9 

5.9 

8.6 

104.6 

72.7 

Motor  vehicles  and  motor  vehicle  equipment 

569,767 

856,786 

841.861 

5.3 

5.8 

4.8 

50.4 

-1.7 

Transportation  equipment,  except  motor  vehicle 

307.869 

486,371 

976.837 

2.9 

3.3 

5.6 

58.0 

100.8 

Food  and  kindred  products 

1,202,782 

1,481,280 

1.822.477 

11.3 

10.1 

10.4 

23.2 

23.0 

Textile  mill  products 

1.  166,470 

1,227,525 

954,036 

10.9 

8.3 

5.4 

5.2 

-22.3 

Apparel  and  other  fabricated  textile  products 

783, 735 

1.066.511 

1. 159, 163 

7.3 

7.3 

6.  6 

36.1 

8.7 

Printing,  publishing,  and  allied  products 

637,957 

862. 936 

1. 141, L92 

6.0 

5.9 

6.5 

35.3 

32.2 

Chemical  and  allied  products 

400,852 

637,349 

864,542 

3.8 

4.3 

4.9 

59.0 

35 . 6 

Other  durable  goods 

2,077,947 

1.078, 181 

1.370,661 

19.5 

7.3 

7.8 

31.1 

27.  l 

Other  nondurable  goods  (including  Industry 

1,64.5,403 

1 . 742, 987 

11.2 

9.9 

5.  9 

not  specified) 

Total 

10,670,087 

14,68.5,482  1 

17,513,086 

100.0 

100.0 

100.0 

19.3 

Note:  Detail  may  not  add  to  totals  due  to  rounding 

Sources:  I'  . Census  of  Population:  I ‘HO.  < harac tenstu  s . - : 'lie  I , 1 m >.  h . "\  t . • able  18. 


U.  S.  Census  of  Population:  1-  ' ■cneral  Chara>  tenstu  s.  V!i  v.g.in.  ' uM.  i<. 

U . i ensut  of  Population  l ••  erteral  and  1 ro  mi  » 

ensui  of  1 r ilttion  ' ■ . General  Social  and  i 
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Employment  in  motor  vehicles  and  equipment  manufacture  de- 
clined by  over  19  per  cent  in  Michigan  between  1950  and  I960  but  by 
less  than  2 per  cent  in  the  Area  and  also  in  the  United  States.  In 
transportation  equipment,  except  motor  vehicles,  employment  grew 
by  41.2  per  cent  in  the  Area,  69.  8 per  cent  in  Michigan  and  100.  8 
per  cent  in  the  United  States  between  1950  and  I960.  Hence,  in  that 
portion  of  transportation  equipment  most  important  in  the  Area, 
motor  vehicles,  the  decline  between  1950  and  1960  closely  paral- 
leled that  experienced  in  the  nation  as  a whole  and  was  much  less 
severe  than  that  for  the  state  of  Michigan  generally. 

Employment  in  the  Area  in  fabricated-metal  manufacturing 
increased  by  43.9  per  cent  between  1950  and  I960.  This  growth, 
representing  an  increase  of  nearly  5,  000  employees,  was  at  a 
lower  rate  than  that  experienced  in  the  United  States  (52.  5 per  cent) 
or  in  Michigan  (59.2  per  cent).  A similar  pattern  appears  for  elec- 
trical machinery.  In  this  industry,  employment  increased  by  42.  6 
per  cent  in  the  Area,  by  72.7  per  cent  in  the  United  States,  and 
51. 2 per  cent  in  Michigan  between  1950  and  I960. 

Employment  in  nonelectrical  machinery  in  the  Area  grew  very 
slightly  between  1950  and  I960  (1.8  per  cent).  This  stability  was  in 
marked  contrast  to  the  growth  in  both  Michigan  and  the  United 
States.  Employment  in  this  industry  increased  by  over  25  per  cent 
in  the  U.  S.  between  1950  and  I960  and  by  over  34  per  cent  in 
Michigan  during  the  same  period. 

Employment  in  the  furniture  industry  declined  nationally  by 
10.8  per  cent  between  1950  and  I960.  The  decline  experienced  in 
the  Area  was  somewhat  greater  (12.  5 per  cent)  than  the  national  de- 
cline but  not  so  severe  as  the  decline  in  Michigan  (14.  1 per  cent). 

In  the  final  key  major  manufacturing  industry,  food  and  kindred 
products,  employment  increased  by  over  one-third  in  the  Area  be- 
tween 1950  and  I960.  This  growth  surpassed  the  growth  of  the 
United  States  (23.  0 per  cent)  as  well  as  that  of  Michigan  (20.  9 per 
cent). 


In  addition  to  these  industries  which  are  important  to  the 
future  of  the  Area  because  they  constitute  a major  portion  of  the 
Area's  employment,  there  are  industries  which  merit  special  atten- 
tion because  they  are  large  consumers  of  water.  The  best  available 
measure  which  permits  identification  of  such  industries  is  water 
use  per  employee. 
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factors  based  on  water  use  per  employee  have  been  esti- 
mated for  those  Area  industries  employing  more  than  1,000 
persons  in  1962*  and  for  those  industries  that  have  been  identified 
as  heavy  water  users.  The  per-employee  factor  multiplied  by 
1962  industry  employment  provides  an  estimate  of  total  water 
use  per  day.  These  data  are  set  forth  in  Table  40  for  the  key 
water-using  industries.  Those  industries  considered  but  not  se- 
lected as  "key  users"  because  water  withdrawals  are  less  than 
900,  000  gallons  a day  are  listed  in  Table  41.  In  this  analysis, 
the  water-use  factors  have  been  developed  primarily  from  the 
industrial  water-use  data  published  in  the  1958  Census  of  Manu- 
facturers**. These  water-use  factors  are  more  meaningful  at 
the  4-digit  Standard  Industrial  Classification  level  since  the 
aggregations  at  the  3,  and  particularly  at  the  2-digit  levels,  rep- 
resent totals  for  industries  which  differ  v/idely  in  processes, 
products,  materials,  employment,  etc.  Therefore,  the  Area  in- 
dustries were  examined  at  the  SIC  4-digit  level  whenever  possible. 
Selected  industry  statistics  at  the  4-digit  level  were  published  for 
industrial-water-use  regions.  The  Area  is  part  of  the  Western 
Great  Lakes  Region  and,  whenever  available,  factors  were  de- 
rived from  the  regional  rather  than  the  national  statistics.  For 
those  key  industries  not  included  in  the  Census  data,  factors 
were  derived  from  the  Ohio  water-use  study***. 

Although  useful  in  estimating  the  relative  magnitudes  of  water 
used  by  the  various  Area  industries  when  specific  information  for 
the  Area  is  not  available,  the  limitations  of  the  water-use  factors 
used  in  this  analysis  should  be  kept  in  mind.  It  cannot  be  assumed 
that  Area  industry  conditions  are  exactly  like  those  in  a composite 
average  of  that  industry's  activity  in  other  geographic  areas. 
Furthermore,  the  Ohio  survey  of  water  use  indicates  that,  even 
within  a defined  geographic  area,  there  is  considerable  variation 
in  water  withdrawal  among  plants  and  factories  engaged  in  essen- 
tially the  same  activity,  as  defined  by  the  4-digit  classification: 
"For  most  4-digit  groups,  the  heaviest  user  of  water  has  a with- 
drawal per  day  per  1,000  employees  of  the  order  of  3 or  4 times  the 


•According  to  Michigan  Employment  Security  Commission  data. 

**U.  S.  Bureau  of  the  Census,  U.  S.  Census  of  Manufactures:  1958.  Industrial  Water  Use, 
Subject  Report  MC  58  (l)-ll. 

•••’’Industrial  Water  Use  in  Ohio”,  Ohio  Department  of  Natural  Resources,  Division  of  Water, 
Report  No.  8,  Ohio  Water  Plan  Inventory  (December,  I960). 
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TABLE  40.  INDUSTRIES  CONSIDERED  AND  SELECTED  AS  KEY  WATER-USING  INDUSTRIES 


(1962  Data) 


Industry 

1962 

Employment^) 

Water-Withdrawal 
Factor^),  1000  gal/ 
day /employee 

Employment 

Times 

Withdrawal  Factor, 
million  gal/day 

Industrial  inorganic  chemicals,  nec 

375 

26.0<c> 

9.  750 

Motor  vehicles  and  equipment 

29,304 

0.  3(c) 

8.791 

Petroleum  refining 

499 

13.  4(d) 

6.  687 

Tires  and  inner  tubes 

1,555 

2.1 

3.266 

Household  refrigerators  and  freezers 

3,956 

0.8 

3.  165 

Aluminum  rolling  and  drawing 

1,300 

2.4 

3. 120 

Aircraft  and  parts 

1,621 

1.8 

2.918 

Farm  machinery  and  equipment 

1, 198 

2.3(c) 

2.755 

Metal  stampings 

5,340 

0.5 

2.670 

Cutlery,  hand  tools,  and  hardware 

4,461 

0.5 

2.231 

Iron  and  steel  forgings 

1,936 

0.8 

1.  549 

Commercial  printing 

1,796 

0.6 

1.078 

Condensed  and  evaporated  milk 

180 

5.4 

0.972 

Coating,  engraving,  and  allied  services 

1,515 

0. 

0.  909 

Machinery,  except  electrical,  nec 

1,798 

0.5 

0.900 

(a)  Source:  U.  S.  Bureau  of  the  Census,  County  Business  Patterns,  First  Quarter,  1962,  Part4A, 

East  North  Central  States,  Tables  1 and  2.  Battelle  estimates. 

(b)  Except  where  noted  otherwise  by  Footnotes  (c),  (d),  and  (e),  this  factor  is  the  United  States 
average  derived  from  U.  S Census  of  Manufacturers:  1958.  Industrial  Water  Use. 

(c)  Western  Great  Lakes  Region  average  derived  from  U.  S Census  of  Manufacturers:  1958. 
Industrial  Water  Use. 

(d)  This  water-use  factor  for  petroleum  refining  in  the  Western  Great  Lakes  Region  amounts  to  the 
very  high  figure  of  40.  6 thousand  gallons  per  day  per  employee.  However,  this  is  heavily 
influenced  by  the  huge  refining  centers  in  Whiting,  Indiana,  and  nearby  Chicago  adjacent  to 
to  virtually  unlimited  water  supplies  from  Lake  Michigan.  It  is  felt  that  the  refining  operations 
in  Gratiot  and  Montcalm  Counties  within  the  Service  Area  would  have  water-use  factors  more 
nearly  approximating  those  in  the  Ohio  or  Upper  Mississippi  Regions,  where  water  is  not  so 
abundant.  Therefore,  a water-use  factor  of  13.4  thousand  gallons  per  employee  per  day,  as 
given  in  the  Ohio  water-use  study,  has  been  used. 

(e)  Ohio  average  derived  from  "Industrial  Water  Use  in  Ohio".  Ohio  Water  Plan  Inventory, 

Report  No.  8 (December,  1960). 
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TABLE  41.  INDUSTRIES  CONSIDERED  AND  NOT  SELECTED  AS  KEY  WATER-USING 
INDUSTRIES 


(1962  Data) 


1962 

Industry  Employment!3) 

Water- Withdrawal 
Factor!*5),  1000  gal/ 
day /employee 

Employment 

Times 

Withdrawal  Factor, 
million  gal/day 

Household  furniture , wood 

4,350 

0.2 

0.  870 

Bakery  products 

2,860 

0.3 

0.858 

Motors  and  generators 

2,825 

0.3 

0.  848 

Fabricated  textiles,  nee 

2,  057 

© 

o 

c 

0.  823 

Special  dies  and  took 

2,  547 

0.3 

0.  764 

Special  industry  machinery 

1,056 

0.7 

0.739 

Fabricated  structural  metal  products 

1,  827 

0.4 

0.  731 

Gypsum  products 

327 

2.2 

0.719 

Textile  finishing,  exc.  wool 

175 

3.  6 

0.630 

Nonfertous  foundries 

1,093 

0.4 

0.437 

Screw  machine  products  and  bolts 

1,  019 

0.4 

0.408 

Scientific  instruments 

3.  900 

0.  1 

0.  390 

Plumbing  and  nonelectric  heating 

1,263 

0.3 

0.  379 

products 

Commercial  refrigeration  machinery 

1,233 

0.3 

0.  370 

Office  furniture,  metal 

1,  090 

0.  3<c) 

0.327 

Newspapers 

1,332 

0.2 

0.266 

Public  building  and  related  furniture 

1,570 

0.  l(c) 

0.  157 

Footwear,  except  rubber 

1,  170 

o.  04! c) 

0.  047 

(a)  Source:  U S.  Bureau  of  the  Census,  County  Business  Patterns,  First  Quartet,  1962,  Part  4A, 

East  North  Central  States,  Tables  1 and  2.  Battelle  estimates. 

(b)  Except  where  noted  otherwise  by  Footnotes  (c),  (d),  and  (e),  this  factor  is  the  United  States 
average  derived  from  U.  S.  Census  of  Manufacturers:  1958.  Industrial  Water  Use. 

(c)  Ohio  average  derived  from  "Industrial  Water  Use  in  Ohio"  . Ohio  Water  Plan  Inventory, 

Report  No.  8 (December,  1960). 

average.  For  the  2-digit  groups,  which  are  far  less  homogeneous 
in  activity  than  the  4-digit  groups,  the  water  withdrawal  per  1,000 
employees  ranges  from  3 to  1 1 times,  and  in  one  case  1 , 000 
times,  that  of  the  average  of  the  group."*  Also,  it  must  be  kept 
in  mind  that  these  factors  pertain  to  conditions  existing  6 and,  in 
some  instances,  10  years  ago.  Recent  technical-economic  trends 
have  certainly  affected  water-withdrawal  factors  for  some  indus- 
tries — upward  or  downward  — but  by  how  much  for  what  industries 
is  not  readily  available. 

•"Development  of  Procedures  for  Forecasting  Water  Demand”,  Report  by  Battelle  Memorial  Institute 
for  Division  of  Water,  Ohio  Department  of  Natural  Resources,  pp  20-21  (fulv  31,  1959). 
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It  is  worthy  of  note,  also,  that  most  of  the  operation,  in  two 
of  the  heavier  water-using  industries  - "petroleum  refining  and 
"industrial  inorganic  chemicals  nec"  - are  located  outside  the 
boundaries  of  the  Grand  River  watershed  but  inside  the  Area 
defined  A sizable  petroleum  refinery  is  located  in  Alma,  and  an 
inorganic  chemicals  plant  in  nearby  St.  Louis  - both  m nor  hern 
Gratiot  County  outside  the  Grand  River  watershed.  A small 
petroleum  refinery  is  located  within  the  watershed  in  Carson  City 
(southeastern  Montcalm  County). 

Subsequent  to  consultation  with  the  Corps  of  Engineers,  it 
was  determined  that  six  of  these  large  water-using  industries 
motor  vehicles  and  equipment,  tires  and  innertubes,  househo 

refrigerators  and  freezers  (household  appliances),  me  a s P 

ings,  cutlery,  hand  tools  and  hardware,  and  iron  and  steel  forgings 
(miscellaneous  primary  metals)  would  be  singled  out  for  special 
consideration.  As  a result,  specific  employment  forecasts  h 
been  made  for  these  industries  by  subarea. 

In  addition  to  employment  forecasts,  projections  of  valufc 
added  by  manufacture  for  each  of  these  industries  have  also  been 
undertaken.  These  projections  have  been  estimated  on  the  basis 
of  the  value  added  as  reported  in  state  and/or  national  data  This 
approach  is  necessary  since  the  Census  of  Manufacturers  does  not 
provide  comprehensive  data  on  value  added  for  small  g«°8raPhlc 
areas  where  "disclosure"  problems  appear.  The  limited  historical 
data  which  are  available  for  each  of  these  six  "key"  industries  are 
shown  in  Table  42. 

The  data  in  Table  42  represent  estimated  value  added  per 
employee  in  each  of  these  industries  on  a constant- dollar  basis 
Data  on  annual  value  added  per  employee  have  been  deflated  by  the 
appropriate  wholesale  price  index  for  each  industry  to  estimate 
these  data  in  constant-dollar  terms.  The  purpose  of  such  estimates 
is  to  eliminate,  to  the  extent  possible,  the  effect  of  relative  price 
changes  on  the  trends  in  value  added  per  employee  m these 
industries . 
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SECTION  D.  GRAND  RIVER  BASIN: 
POPULATION  PROJECTIONS  IN  THE  AREA  AND  SUBAREAS 


Population  projections  on  a regional  basis  are  a crucial  ele- 
ment in  developing  projections  of  over-all  economic  structure, 
since  population  is  a determinant  of  and  is  determined  by  the  level 
of  economic  activity  within  a region.  In  recognition  of  these  dual 
characteristics  of  population  projections,  Battelle's  methodology 
involves  a complex  set  of  interactions  between  population  projec- 
tions and  projections  of  the  structure  of  employment.  To  sim- 
plify the  presentation  of  methodology  and  results,  this  report  out- 
lines four  basic  stages  of  analysis  undertaken  in  developing  the 
population  projections.  At  the  same  time,  intermediate  data  are 
omitted,  since  the  purpose  of  this  report  is  to  provide  a state- 
ment of  final  results. 


The  basic  elements  of  population  projections  are  shown  in 
Figure  4.  The  population  at  the  beginning  of  the  projection  period, 
tQ  in  Figure  4 and  in  this  case  I960,  is  given.  # The  population 
at  any  subsequent  time  (tj,  in  Figure  4)  is  derived  from  the  initial 
population  in  terms  of  three  variables: 

|j 

(1)  Births  during  the  intervening  period 

(2)  Deaths  during  the  intervening  period 

(3)  Net  migration  during  the  period  of  persons  into  or 
out  of  the  region. 

Each  of  these  three  variables  will  be  considered  in  turn  in  the 
following  paragraphs. 


•Population  projections  are  developed  on  the  basis  of  population  as  reported  in  ltkiCi  Census  of 
Population,  Vol  i.  Characteristics  of  the  Population.  Part  24,  Michigan. 


1 


I-  l 14 


t 


Births  In-  Migration 


Deaths  Out  Migration 


FIGURE  4.  DYNAMICS  OF  POPULATION  CHANGE 

The  interval  between  tQ  and  tj  may  be  selected  to  equal  anv 
convenient  number  of  years  or  months.  In  the  calculations  de- 
veloped for  this  study  an  interval  of  2 years  was  used  in  order  to 
take  into  account  the  flow  of  population  from  one  age  group  to 
another.  This  is  especially  important  since  fertility,  mortality, 
and  migration  rates  differ  significantly  among  the  various  age 
groups.  In  this  analysis,  six  age  classes  have  been  used: 


0-13 

Children 

14-19 

Teenagers 

20-24 

Young  adults 

25-44 

Prime-age  adults 

45-64 

Middle-age  adults 

65+ 

Retired  adults. 

These  classes  were  selected  to  establish  relatively  homogeneous 
groups  for  each  of  the  variables  discussed  on  the  following  page. 
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1-15.  Death  Rate 


It  is  generally  recognized  that  rising  standards  of  living,  im- 
proved medical  care,  and  upgraded  scientific  knowledge  have 
lowered  the  "crude  death  rate"  (the  number  of  deaths  per  year  per 
one  thousand  residents)  during  the  past  160  years.  Donald  J. 
Bogue*  estimates  that  the  crude  death  rate  declined  by  60  to  65 
per  cent  between  1800  and  19  57.  This  impressive  reduction  of 
crude  death  rates  can  hardly  be  continued  during  the  course  of  the 
next  55  years.  As  Bogue  points  out: 

"The  extent  to  which  longevity  actually  increases  in  the 
future  will  depend  not  only  on  progress  in  the  fields  of 
medicine  and  public  heath,  but  also  on  the  health  con- 
servation activities  of  the  population.  Longevity,  or 
even  good  health  itself,  is  only  one  of  several  items 
valued  by  human  beings.  Often  they  are  willing  to  risk 
earlier  death  in  order  to  live  heartily,  sedentarily,  or 
at  a certain  socioeconomic  level. 

"Although  the  future  may  bring  impressive  proportional 
reductions  in  death  rate,  the  point  declines  will  be  rather 
small  in  comparison  with  those  of  the  past.  It  is  not 
possible  to  repeat  the  impressive  feat  of  reducing  the 
death  rate  from  28  to  30  per  thousand  to  10  per  thousand.  " 

This  view  was  also  presented  by  Woodhall  and  Jablon,  **  who 
employed  data  for  1949-1951  which  indicated  that  the  complete 
elimination  of  all  infective  and  parasitic  diseases  would  add  only 
about  1 year  of  life  expectation  at  birth. 

In  view  of  this  evidence,  the  population  projections  pre- 
sented in  this  analysis  are  based  upon  the  assumption  of  a modest 
improvement  in  the  crude  death  rates.  Data  used  in  the  calcula- 
tions presented  are  based  on  actual  values  reported  for  I960,  re- 
lated to  the  historic  trend  in  terms  of  a gradual  improvement. 

•Bogue  provides  a useful  summary  discussion  of  trends  in  the  birth  rate  in  The  Population  Of  the 
United  States.  Chapter  9.  "Mortality  and  Causes  of  Death",  The  Free  Press  of  Glencoe 
Illinois  ( 1959).  pp  168-211. 

••Barnes  Woodhall  and  Seymour  Jablon  "Prospects  For  Future  Increasing  Average  Longevity 
Geriatrics  Vol.  12.  No.  12.  pp  586-591  (October,  1967),  as  quoted  in  Current  Population 
Reports,  Series  P-25,  No.  286,  p 25. 
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Data  for  estimated  and  projected  annual  average  crude  death  rates 
as  used  in  (J.  S.  Census,  Series  B,  are  reported  in  Table  43. 

TABLE  43.  ESTIMATED  AND  PROJECTED  ANNUAL  AVERAGE 
CRUDE  DEATH  RATES.  1950-1980 


Period^3)  Rate  Per  1000  Population 


1950-1955 
1955-1960 
1960-1965 
1965-1970 
1970-1975 
1975-1980 

(a)  From  July  1 of  initial  year  to  June  30  of  terminal  year. 
Source:  Current  Population  Reports,  Population  Estimates, 
Series  P-25.  No.  286  (July,  1964).  p 27,  Table  5. 


I-  1 6.  Birth  Rates 


Population  projections  are  particularly  sensitive  to  trends  in 
the  crude  birth  rate  (the  number  of  births  per  thousand  females). 
Fluctuations  in  this  rate  are  evident  in  a review  of  historical  sta- 
tistics. Table  44  presents  total  live  births,  adjusted  for  under- 
registration,  per  1000  population  and  per  1000  fertile-age  women 
for  selected  years  from  1910  through  I960. 

TABLE  44.  TRENDS  IN  LIVE  BIRTHS 


Year 

Live  Births  Per  1000 
Population 

Live  Births  Per  1000 
Females  Aged  15-44 

1910 

30.  1 

126.  8 

1920 

27.7 

117.  9 

1930 

21.3 

89.2 

1940 

19.4 

79.  9 

1950 

24.  1 

106.2 

1960 

23.9 

119.0 

Source:  Health.  Education  and  Welfare  Trends,  1961  Edition, 

U.  S Department  of  Health,  Education,  and 
Welfare,  U S.  Government  Printing  Office,  Wash- 
ington, D C p 6. 

A number  of  factors  enter  into  variations  in  the  crude  birth 
rate.  For  example,  many  writers  have  discussed  the  impact  of 
urbanization,  race,  economic  level,  educational  attainment,  and 
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economic  environment  as  determinants  of  changes  in  the  crude 
birth  rates  of  the  population. 


/ 


Since  a thoroughly  sophisticated  analysis  of  trends  in  fer- 
tility has  been  provided  by  the  U.  S.  Department  of  Commerce, 
Bureau  of  Census,  trends  in  birth  rate  used  in  this  study  were 
related  to  trends  developed  by  the  U.  S.  Bureau  of  Census.  * 
The  U.  S.  Bureau  of  Census  used  the  "cohort-fertility"  method 
for  projecting  population.  This  method  is  designed  to  follow 
male  and  female  population,  by  age,  to  each  future  year,  to 
yield  annual  population  projections  by  age  and  sex.  This  may 
be  contrasted  with  the  "calendar  year  age- specific"  approach 
used  earlier.  As  stated  in  the  referenced  U.  S.  Census 
report: 


"Two  main  advantages  of  the  cohort-fertility  approach 
are  (1)  that  the  fertility  assumptions  can  be  described 
in  terms  of  completed  fertility  of  real  cohort  of  women 
so  that  unreasonable  or  unlikely  assumptions  concern- 
ing completed  family  size  may  be  avoided,  and  (2)  that 
use  can  be  made  of  (a)  information  available  on  the 
accumulated  fertility  to  date  of  each  cohort  — i.e.  , how 
many  children  women  at  each  age  already  have  had  by 
the  beginning  of  the  projection  period  — and  (b)  informa- 
tion on  the  expressed  expectations  of  women  regarding 

[completed  family  size  that  have  been  obtained  in  national 

sample  surveys.  " 

I The  results  of  this  superior  methodology  have  been  used  in  this 

study  to  determine  age-specific  birth  rates  for  use  in  projecting 
population  for  each  of  the  planning  subareas  within  the  Area  and 
the  total  for  the  state  of  Michigan. 

I The  U.  S.  Bureau  of  Census  provides  four  projections  of 

fertility.  Series  B estimates  have  been  selected  as  the  bench- 
mark in  this  study,  since  it  appears  to  approximate  most  closely 
current  experience.  Series  B is  considered  by  the  Bureau  of 
Census  to  be  a moderately  high  series  ".  . . in  that  it  presumes 


•Current  Population  Reports,  Population  Estimates,  "Projectloni  of  the  Population  of  the  United 
States  by  Age  and  Sex:  1964-1985,  With  Extensions  to  2010",  Jacob  S.  Siegel,  Meyer  Zitter, 
and  Donald  S.  Akers,  Series  P -25,  No.  286  (July,  1964). 
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only  a modest  drop  from  the  levels  of  fertility*  in  the  last  decade." 

It  is  significant  to  point  out  that  a national  sample  of  married  couples 
conducted  in  1955  and  I960  provides  estimates  that  completed  family 
size  for  all  women  18  to  39  years  of  age  would  approximate  three 
births  per  woman.**  Series  B produces  a rate  of  3.  1 children  per 
woman  for  those  cohorts  yet  to  reach  the  beginning  of  their  child- 
bearing period.  Series  C is  somewhat  below  that  level  (2.775  chil- 
dren per  woman),  and  Series  D is  based  on  a rate  of  2. 450  children 
per  woman.***  Hence,  the  implicit  assumption  associated  with 
Series  B,  as  used  in  this  study,  is  that  fertility  will  approach  the  ex- 
pectations of  families  as  indicated  by  the  I960  survey. 

In  the  current  study,  birth  rates  were  calculated  by  age 
of  mother  for  the  subareas,  Michigan,  and  the  United  States  for 
I960.  Table  45  reports  the  total  resident  female  population  by  age 
group  for  each  of  these  areas.  The  total  live  births  by  age  of 
mother  are  reported  in  Table  46.  The  table  presents  data  for  three 
age  groups  of  mothers: 

(1)  15-19 

(2)  20-24 

(3)  25-44. 

Live  births  by  mothers  under  15  years  of  age  are  included  in  the 
15-19  age  group,  and  live  births  by  mothers  over  44  years  of  age 
are  included  in  the  25-44  age  group.  This  was  done  to  develop 
comparable  series  between  the  areas  and  to  simplify  calcula- 
tions. It  can  be  shown  that  calculations  of  birth  rate  are  particu- 
larly sensitive  to  populations  in  these  three  age  groups. 

Birth  rates  by  age  of  mothers,  Table  47,  were  calculated 
from  the  data  presented  in  Tables  45  and  46.  The  Bureau  of  Census 
provides  estimates  and  projections  of  age- specific  birth  rates  for 
the  period  1950-2010****.  Projections  of  birth  rates  by  age  of 
mother  were  developed  for  the  planning  subareas,  the  Area,  and 
Michigan  by  relating  the  I960  birth  rates  in  each  of  these  areas  to 
the  U.  S.  birth  rate  shown  in  Table  47.  Hence,  projected  birth 

•The  concept  of  "completed  fertility"  is  used.  This  refers  to  the  total  number  of  . hildren  born, 
on  the  average,  to  each  cohort  of  females. 

**"The  methods  and  results  of  the  1960  survey  will  be  described  in  a book  bv  the  late  P K 
Whelpton,  A A Campbell,  and  J E Patterson,  now  in  preparation 
“•Ibid,  p.  16.  The  tate  used  for  Series  D is  the  lowest  level  experienced  by  earlier  cohorts 
born  during  the  past  several  decades.  It  is  the  completed  fertility  rate  of  cohorts  born  in 
1900-1904. 

••“Ibid,  p 63. 
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TABLE  45.  TOTAL  RESIDENT  FEMALE  POPULATION  BY  AGE  GROUP  FOR  THE  AREA, 
AND  UNITED  STATES,  1960 

, MICHIGAN, 

Subarea 

15-19  Years 

20-24  Years 

25-44  Years 

Grand  Rapids 

17.641 

14.683 

59. 968 

West  Central  Belt 

4,025 

2,996 

12,872 

Lansing 

13,097 

11,818 

38,137 

Northeast  Fringe 

3.642 

2,821 

11,183 

Jackson 

4. 670 

3.689 

16.325 

Area 

43,075 

36.007 

138,485 

Michigan 

287,451 

238,363 

1,058,552 

United  States 

6,585,582 

5,528,421 

23, 964, 970 

Source:  1960  Census  of  Population.  Vol  I.  Characteristics  of  the  Population:  Part  1,  U 
Summary,  Table  46;  Part  24,  Michigan,  Table  16  and  Table  27. 

. s. 

TABLE  46.  TOTAL  LIVE  BIRTHS  BY  AGE  OF  MOTHER  FOR  THE  AREA,  MICHIGAN, 

STATES,  1960 

AND  UNITED 

Subarea 

15-19  Years 

20-24  Years 

25-44  Y'ears 

Grand  Rapids 

1,237 

4,197 

6,  791 

West  Central  Belt 

431 

976 

1,184 

Lansing 

992 

3,  885 

3,870 

Northeast  Fringe 

302 

876 

1.120 

Jackson 

445 

l,  164 

1,549 

Area 

3,407 

11.098 

14,514 

Michigan 

22, 972 

65,  108 

106, 976 

United  States 

593.374 

1,426,885 

2,237,187 

Note:  Live  births  by  mothers  under  15  years  of  age  are  included  in  the  lb-19  age  group.  Live 


births  by  mothers  over  44  yean  of  age  are  included  in  the  25-44  age  group. 

Sources:  U.  S.  Department  of  Commerce,  Bureau  of  the  Census,  Statistical  Abstract  of  the  United 
States,  1964,  Tables  51  and  52. 

Michigan  Department  of  Health,  Lansing,  Michigan,  annual  records;  "Table  E7a--Live 
Births  by  Place  of  Residence,  Race,  and  Age  of  Mother,  Michigan,  1960". 


TABLE  47.  LIVE  BIRTHS  PER  1000  FEMALES  BY  AGE  OF  MOtTLR.  GRAND  RIVER  BASIN, 
MICHIGAN,  AND  THE  UNITED  STATES,  1960 


Subarea 

Life  Births  Per  1000  Females  For  Indicated  Age  Group 

15-19  Years 

20-24  Years 

25-44  Years 

Grand  Rapids 

77.7 

285.8 

113.2 

West  Central  Belt 

107.1 

325.8 

92.0 

Lansing 

75.7 

328.7 

101.5 

Northeast  Fringe 

82.9 

310.5 

100.2 

Jackson 

95.3 

315.5 

94.9 

Area 

79.1 

308.2 

104.8 

Michigan 

79.9 

273.1 

101.1 

United  States 

90.1 

258.1 

93.4 

Note:  Live  births  by  mothers  under  15  years  of  age  are  included  in  the  15-19  age  group.  Live 
births  by  mothers  over  44  years  of  age  are  included  in  the  26-44  age  group. 

Sources:  U.  S.  Department  of  Commerce,  Bureau  of  the  Census,  Statistical  Abstract  of  the  United 
States,  1964,  Tables  51  and  52. 

Michigan  Department  of  Health,  Lansing,  Michigan,  annual  records;  "Table  F'G 
Births  by  Place  of  Residence,  Race,  and  Age  of  Mother,  Michigan,  1960". 

rates  for  1970,  1980,  and  the  period  of  1990-2020,  as  shown  in 
Table  48,  are  calculated  on  the  basis  of  Census  Series  B protec- 
tions. Projected  live  births  per  1000  population  as  used  in  the 
projection  are  shown  in  Table  48. 


I-  1 7.  Migration 


The  rate  of  migration  is  influenced  by  a number  of  factors, 
including  social  reorganization  in  the  form  of  urbanization,  family 
mobility  based  on  job  opportunities,  and  family  mobility  based  on 
noneconomic  considerations.*  The  basic  formulation  used  in  the 

Tor  a recent  study  of  factors  affecting  the  relocation  of  workers,  sec  Lansing,  John  B., 

Mueller,  Eva.  Ladd,  William,  and  Barth,  Nancy,  The  Geographic  Mobility  of  Labor:  A First 
Report,  Survey  Research  Center,  Ann  Arbor,  Michigan,  p IB]  (April,  1963).  In  this  stud \ it  wa< 
shown  that  economic  or  occupational  reasons  were  mentioned  in  86  per  cent  of  moves  of  the 
sample  population  during  the  past  5 years,  community  reasons  were  mentioned  in  21  per  cent, 
and  family  reasons  were  mentioned  in  24  per  cent.  In  59  per  cent  of  the  survey  responses, 
economic  or  occupational  reasons  onlv  were  mentioned. 
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TABLE  48.  LIVE  BIRTH  RATES  BY  AGE  OF  MOTHER  FOR  THE  AREA,  MICHIGAN,  AND  UNITED  STATES,  1'  60-2020 


migration  analysis  of  this  study  is  that  the  direction  in  magnitude 
of  migration  is  related  to  unemployment  rates  in  the  regions  with 
respect  to  unemployment  rates  in  the  U.  S.  As  explained  in  the 
following  section,  which  describes  the  four  stages  of  analysis,  the 
initial  migration  projections  were  based  on  assumed  unemploy- 
ment levels  in  the  planning  subareas.  The  original  formulation 
is  based  on  a linear  regression  analysis  of  the  form 

Net  migration  = A (relative  unemployment  rate)  + B. 

The  value  of  the  coefficient  B,  which  represents  net  migration  at 
zero  relative  unemployment,  is  a useful  index  of  the  relative  attrac- 
tiveness of  regions.  In  generally  depressed  areas,  the  coefficient 
indicates  that  even  at  zero  relative  unemployment  (the  local  un- 
employment rate  equals  the  national  unemployment  rate),  out  migra- 
tion appears.  In  contrast,  for  relatively  attractive  areas,  in  migra- 
tion appears  even  when  relative  unemployment  levels  are  zero.  This 
technique  is  particularly  useful,  since  migration  can  be  related  not 
only  to  relative  unemployment  levels,  but  to  age  classes.  The 
20-24  age  group  is  particularly  mobile  relative  to  the  other  age 

classes  of  the  population.  Table  49  summarizes  the  general  p • rn 

of  migration  between  States,  as  reported  by  the  U.  S.  Bureau  of 
Census  for  the  period  March,  1959,  to  March,  I960.* 

TABLE  49.  MIGRANTS  BETWEEN  STATES.  BY  AGE, 

MARCH  1959  - MARCH  1960 


Age. 

Both  Sexes, 
years 

Per  Cent  of  Civilian  Population 
That  Moved  Between  States 

1-4 

4.8 

5-6 

3.5 

7-17 

2.3 

18-19 

4.8 

20-24 

9.0 

25-29 

6.1 

30-34 

3.6 

35-44 

2.8 

45+ 

Slowly  decreases  with  age  from 
1.3 

Source:  U.  S.  Bureau  of  the  Census,  Current 


Population  Reports,  Series  P-20,  No. 

113  (January  22,  1962),  Table  4. 

•Details  of  the  regression  relationships  are  not  presented,  since,  a liown  m me  f,  >w  .■  jt 
cussion  concerning  the  four  stages  of  analysis,  they  are  noi  eronal  to  the  ti.ial  t,  its. 
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1-18.  Summary  - Dynamics  of  Population  Change 


The  preceding  sections  have  indicated  the  analysis  involved  in 
projections  of  mortality,  fertility,  and  net  migration,  the  three 
basic  determinants  of  population  change  (see  Figure  4).  Further, 
the  discus  sion  concerning  migration  introduced  the  relationship  be- 
tween economic  growth  and  population  growth,  since  relative  un- 
employment levels  are  affected  by  the  regional  development  of  in- 
dustries. The  complexities  of  the  interactions  between  population, 
employment  level,  and  migration  are  illustrated  in  Figure  5.  These 
interactions  are  presented  in  the  following  sections  in  terms  of  the 
stage-by-stage  analysis  undertaken  during  this  study,  in  order  to 
relate  the  population  growth  and  economic  growth. 


Births  In  Migration 


Labor-  Force  Participation  Rote 


FIGURE  5.  POPULATION,  EMPLOYMENT,  AND 
MIGRATION  FEEDBACKS 
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1-19.  Feedback  Analysis 

In  Figure  5,  the  dynamics  of  population  change  presented  in 
Figure  4 may  be  introduced  to  yield  population  1 1 . From  this  popu- 
lation, it  is  possible  to  calculate  the  total  labor  force  through 
projecting  the  labor-force  participation  ratio.  (Generally,  this 
ratio  is  projected  in  terms  of  that  portion  of  the  total  population  of 
labor-force  age,  namely,  the  population  14  years  of  age  and  older.  ) 
Alternatively,  population'  and  tj'  could  be  estimated  through  de- 
termining the  level  of  employment  and  unemployment  (total  labor 
force)  and  the  labor-force  participation  rate. 

The  population  projected  through  analysis  of  mortality,  fertil- 
ity, and  net  migration  should  be  comparable  to  that  estimated  on  the 
basis  of  employment  opportunities.  The  analysis  is  complex  be- 
cause of  two  fundamental  feedbacks  within  the  system:  (1)  unemploy- 
ment rate  is  important  in  determining  net  migration  and  (2)  total 
population  is  an  important  determinant  of  several  sectors  of  em- 
ployment, such  as  wholesale  and  retail  trade.  To  undertake  a sys- 
tematic analysis  of  these  feedbacks,  Battelle's  methodology  pro- 
ceeded in  terms  of  four  stages,  as  described  below.  (See  Figure  6.) 


Stage  I 

Initially,  a level  of  unemployment  for  each  of  the  planning 
subareas  and  the  state  of  Michigan  was  assumed  throughout  the  pro- 
jection period,  and  the  unemployment-migration  relationship  was 
used  to  derive  estimates  of  net  migration.  These  estimates  were 
combined  with  the  birth  rates  and  death  rates,  presented  earlier, 
to  determine  the  population. 


Stage  II 

Given  the  population,  employment  in  those  sectors  of  the 
economy  which  are  closely  related  to  population  was  projected.  At 
the  same  time,  employment  projections  were  developed  for  the 
major  industries  that  satisfy  external  demand.  These  industries 
include  agriculture,  mining,  most  manufacturing  industries,  and 
selected  services,  such  as  educational  services  and  public  admin- 
istration. As  a result  of  these  estimates  and  projections,  total 
employment  in  each  of  the  subareas  and  the  Area  are  developed. 
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Stage  I Stage  II 


Recycle  to  Stage  I from  Stage  III 


FIGURE  6.  (CONTINUED) 


Stage  III 


r 


As  the  result  of  Stages  I and  II,  the  total  labor  force  may  be 
calculated  through  analysis  of  labor-force  participation.  The  total 
labor  force  calculated  may  be  compared  with  the  employment  level 
projected,  with  the  difference  between  the  two  estimates  being  de- 
fined as  unemployment.  Alternatively,  the  unemployment  rate  as- 
sumed in  Stage  I could  be  implemented  in  Stage  III  to  yield  an  in- 
dependent estimate  of  total  labor  force.  If  the  total  labor  force 
estimated  through  the  employment  projection  and  the  assumed  un- 
employment rate  (Stage  II)  is  equal  to  the  total  labor  force  derived 
from  the  population  through  labor  force  participation  (Stage  III),  the 
system  is  in  balance.  If  such  a result  is  obtained  as  a result  of  the 
first  set  of  assumptions,  the  analysis  could  proceed  to  Stage  IV. 
Most  likely,  the  result  of  Stage  III  will  be  a need  to  recycle  through 
A,  with  the  calculated  unemployment  rate  (resulting  from  the  dif- 
ference between  projected  employment  levels  and  projected  total 
labor  force)  used  to  derive  a second  estimate  of  migration  in 
Stage  I.  Employment  levels  are  recalculated  (Stage  II)  and  calcu- 
lated versus  assumed  unemployment  levels  are  compared  again 
(Stage  III)  until  the  system  is  in  balance. 

Stage  IV 


The  result  of  a mechanical  recycling  of  Stages  I,  II,  and  III 
yields  the  complete  set  of  data  required.  However,  mechanical 
methodologies,  if  used  for  long-term  projections,  frequently  yield 
unreasonable  results,  even  though  the  numerical  characteristics 
may  be  in  balance.  For  example,  the  distribution  of  projected  em- 
ployment and  population  among  the  subareas  may  be  unreasonable. 
As  a result,  Stage  IV  is  introduced  to  permit  judgmental  adjust- 
ments of  the  results  in  a balanced  manner. 

To  illustrate  the  character  of  the  adjustments,  reference  is 
made  to  the  section  of  this  report  dealing  with  employment  by 
subarea.  A judgmental  adjustment  was  introduced  to  constrain  the 
growth  of  the  non- met ropolitan  areas  (West  Central  Belt  and  North- 
east Fringe  Planning  Subareas)  relative  to  the  metropolitan  sub- 
areas.  Given  the  fundamental  characteristics  of  these  planning 
subareas,  this  judgment  is  reasonable.  In  other  words,  relative 
growth  of  manufacturing  industries  which  has  occurred  in  the  non- 
metropolitan subareas  may  be  interpreted  as  a "catching-up" 

I 
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process  w hi.  h is  unlikely  to  >1  ii  le  in  i inner  which  would  result 
in  their  eventual  domination  of  manufacturing  employment.  At  the 
conclusion  of  the  judgmental  adjustments  in  employment  and  hence 
in  population,  Stage  IV  introduces  a s ries  of  calculations  to  ex- 
plicitly set  forth  the  ramifications  of  the  judgmental  adjustments. 
Population  was  initially  estimated  in  terms  of  mortality,  fertility, 
and  net  migration.  In  Stage  IV,  popul.  tion  is  recalculated  in  terms 
of  natural  increase  only  (mortality  and  fertility).  Population'  is 
calculated  through  the  employment-unemployment  — total-labor- 
force  projections,  using  labor-force  participation  rates.  The  pro- 
jected population  is  compared  with  the  natural- increase  population 
estimated  previously,  with  the  divergence  being  accounted  for  by 
net  migration.  The  level  of  net  migration  for  each  of  the  subareas 
and  the  Area  is  shown  in  Table  50.  The  decade  by  de  ade  migration 
rate  calculated  on  the  basis  of  population  level  at  the  beginning  of  the 
decade  is  shown  in  Table  51.  As  a result  of  the  relatively  high 
birth  rate  in  the  Area,  the  Area  and  subareas  show  net  out  migra- 
tion as  well  as  a substantial  population  growth.  The  final  popu- 
lation estimated  for  th  ibarea  - sh<  Figure  7,  and  in 

Table  52.  The  total  resident  population  for  Michigan  and  the 
United  States  is  shown  in  Figure  8.  The  projected  relation;- hi-  - 
between  population,  labor  force,  and  employment  for  thi 
are  shown  in  later  sections  of  this  report. 

-20.  Population  and  Households 

The  methodology  used  in  projecting  household  population 
within  the  Area  is  nearly  identical  to  that  used  for  projecting  the 
number  of  households  and  average  size  of  household  for  the  United 
States.  Application  of  this  methodology  to  the  projected  population 
for  the  State,  the  Area  and  the  subareas  yields  the  projections  of 
average  size  of  household  and  number  of  persons  living  in  house- 
holds set  forth  in  Table  5 5. 

One  modification  in  the  methodology  used  for  the  United  States 

is  necessitated  by  t.  < ■ in 

households  in  the  subareas  and  the  r<  . the  e lil 

ferences.  There  are  three  n the  Area  which  result  in 

disproportionately  high  non-househt  Id  popul  itiom  the  State  prison 
in  the  Jackson  area,  the  rel  West  enta 

Belt,  and  the  Michiga  tate  Univi  sit)  th<  ns  it 

The  presence  of  eai  t ese  instituti  • s • ••  . ■ • <?s  I i it . • s 

sumptions  with  re,.  t the  ortioi.  t.t  ,•  , t hi  h 

will  be  living  in 
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TABLE  50.  PROJECTED  NET  OUT  MIGRATION  BY  SUBAREA  BY  DECADE 


Number  of  Persons 

1960-1970 

1970-1980 

1980-1990 

1990-2000 

2000-2010 

2010-2020 

Grand  Rapids 

7,064 

8,356 

11,923 

15, 100 

22.304 

38.588 

West  Central  Belt 

2,471 

5,360 

8,328 

11,071 

13,473 

17,897 

Lansing 

3,705 

2.081 

4,975 

6,136 

12,644 

24.974 

Northeast  Fringe 

3,849 

4,846 

6,176 

7,451 

10,034 

13,480 

Jackson 

2,436 

3, 846 

3.887 

3,971 

8, 151 

12, 903 

Area 

19,525 

24,489 

35,289 

43,729 

66,606 

107,842 

Source:  Battelle  calculations. 

TABLE  51. 

PROJECTED  PERCENT  NET  OUT  MIGRATION  BY  SUBAREA  BY  DECADE 

Ppt  r.enr  of  Initial  Population  Each  Decade 

1960-1970 

1970-1980 

1980-1990 

1990-2000 

2000-2010 

2010-2020 

Grand  Rapids 

1.5 

1.6 

1.9 

2.0 

2.5 

3.6 

West  Central  Belt 

2.2 

4.3 

5.8 

6.8 

7.3 

8.6 

Lansing 

1.2 

0.6 

1.1 

1.2 

2.0 

3.4 

Northeast  Fringe 

4.3 

4.8 

5.3 

5.6 

6. 5 

7.7 

Jackson 

1.8 

2.5 

1.6 

1.9 

3.3 

4.4 

Area 

1.8 

1.9 

2.3 

2.4 

3.1 

4.3 

Source:  Battelle  calculations. 
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FIGURE  7 


!<X0 


TOTAL  RESIDENT  POPULATION  FOR  SUBAREA 
AND  AREA,  1940-2020 

Sources:  1950  Census  of  Population,  V ol  II, 
Characteristics  of  the  Population, 

Part  22,  Michigan,  Tables  1 and  7. 

I960  Census  of  Population,  V ol  I, 
Characteristics  of  the  Population, 

Part  24,  Michigan,  Tables  1 and  6. 

1970-2020  Battelle  projections. 
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TABLE  52.  POPULATION  OF  UNITED  STATES,  MICHIGAN,  AREA  AND  SUBAREAS.  1960-2020 
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FIGURE  8.  TOTAL  RESIDENT  POPULATION  OF  MICHIGAN 
AND  THE  UNITED  STATES,  1940-2020 


Sources: 
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i960  Census  Population,  Vol  I, 
Characteristics  of  the  Population: 
Part  I,  U.  S,  Summary,  Table  2; 
Part  24,  Michigan,  Table  1. 


1970-2020  Battelle  projections. 
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TABLE  53, 


URBAN,  RURAL,  FARM  AND  HOUSEHOLD  POPULATION  OF  AREA  AND  SUBAREAS, 
1960-2020 


Thousands  of  Persons  or  Households 


Area 

I960 

1970 

1980 

1990 

2000 

2010 

2020 

Grand  Rapids 

Total  population 

461.9 

535.5 

635.6 

757.5 

900.1 

1,065.1 

1,242.6 

Urban 

351.5 

415.0 

500.9 

606.0 

728.2 

870.2 

1,022.7 

Rural 

110.4 

120.5 

134.7 

151.5 

171.9 

194.9 

219.9 

Rural -farm 

22.6 

15.0 

12.5 

10.8 

9.4 

8.0 

6.8 

In  households 

454.2 

526.4 

624.8 

744.6 

884.8 

1,045.0 

1,221.5 

Number  of  households 

133.2 

147.7 

174.0 

207.4 

246.5 

291.6 

340.2 

West  Central  Belt 

Total  population 

110.7 

125.5 

142.8 

162.6 

184.0 

208.7 

233.3 

Urban 

36.4 

49.2 

64.1 

81.1 

99.5 

120.8 

141.8 

Rural 

74.3 

76.3 

78.7 

81.5 

84.5 

87.9 

91.5 

Rural -farm 

25.2 

21.5 

18.5 

15.5 

12.8 

11.0 

9.5 

In  households 

106.9 

121.0 

137.7 

156.7 

177.4 

201.2 

224.6 

Number  of  households 

31.8 

33.9 

37.8 

43.1 

48.8 

55.3 

61.8 

Lansing 

Total  population 

299.0 

358.6 

434.8 

522.7 

626.6 

743.1 

867.6 

Urban 

202.7 

254.2 

319.6 

395.2 

484.4 

584.8 

691.5 

Rural 

96.3 

104.4 

115.2 

127.5 

142.2 

158.3 

176.1 

Rural -farm 

29.6 

25.5 

22.2 

18.5 

15.4 

13.3 

11.5 

In  households 

287.0 

330.3 

394.8 

480.9 

581.5 

697.0 

820.7 

Number  of  households 

85.1 

93.2 

111.4 

135.7 

164.1 

196.7 

231.2 

Northeast  Fringe 

Total  population 

90.5 

100.4 

115.6 

133.7 

154.2 

176.1 

198.8 

Urban 

43.3 

51.0 

64.0 

79.6 

97.3 

116.0 

135.6 

Rural 

47.2 

49.4 

51.6 

54.1 

56.9 

60.1 

63.2 

Rural -farm 

20.0 

17.4 

15.2 

12.9 

11.1 

9.8 

8.6 

In  households 

89.1 

98.9 

113.9 

131.7 

151.9 

173.5 

198.5 

Number  of  households 

26.0 

28.3 

32.5 

37.6 

43.4 

49.6 

56.0 

Jackson 

Total  population 

132.0 

152.1 

177.0 

211.6 

250.7 

292.7 

338.7 

Urban 

90.9 

108.3 

129.1 

159.3 

193.0 

229.2 

268.6 

Rural 

41.1 

43.8 

47.3 

52.3 

57.7 

63.5 

70.1 

Rural-farm 

8.5 

8.0 

6.9 

5.7 

4.7 

4.0 

3.5 

In  households 

124.9 

144.9 

169.9 

204.5 

243.6 

285.6 

331.6 

Number  of  households 

37.5 

39.8 

45.2 

54.4 

64.9 

76.0 

88.3 

Area 

Total  population 

1,094.0 

1.272.1 

1.505.8 

1,788.1 

2.115.6 

2,485.7 

2,881.0 

Urban 

724.8 

877.7 

1,078.3 

1,321.2 

1.602.4 

1,921.0 

2,260.2 

Rural 

369.2 

394.4 

427.5 

466.9 

513.2 

564.7 

620.8 

Rural  -farm 

105.9 

87.3 

75.3 

63.4 

53.4 

46.  1 

39.9 

In  households 

1,062.1 

1.221.5 

1. 441.1 

1.718.4 

2.039.2 

2,402.3 

2.796.9 

Number  of  households 

313.6 

343.0 

401.0 

478.3 

567.6 

669.2 

777.9 

Sources:  1960:  U.  S.  Bureau  of  the  Census;  1970-2020  Battelle  projections;  Economic  Research 
Service,  U.  S.  Department  of  Agriculture. 


Notes:  Detail  may  not  add  to  total  due  to  rounding. 
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projections,  it  has  been  assumed  that  the  absolute  level  of  popula- 
tion not  in  households  in  Ionia  County  (the  location  of  the  reforma- 
tory) will  grow  as  a constant  proportion  of  the  population  of  the 
states  and  that  the  nonhousehold  population  in  the  Jackson  subarea 
will  remain  numerically  constant  over  the  projection  period,  re- 
flecting the  presumption  that  the  prison  will  not  expand  appreciably. 

With  regard  to  the  Lansing  subarea,  a projection  of  the  enrollment 
at  Michigan  State  University  has  been  undertaken,  and  the  projected 
rate  of  growth  of  the  University  has  been  applied  to  the  nonhouse- 
hold population  in  the  Lansing  subarea  in  order  to  project  its  abso- 
lute level  over  the  projection  period. 

To  project  enrollment  in  the  University,  it  is  necessary  to 
examine  the  present  and  past  enrollment  data.  The  Michigan  State 
Department  of  Public  Instruction  has  provided  data  for  the  fall  en- 
rollment of  Michigan  State  University  from  1961  through  1964  (es- 
timated). These  data  show  enrollment  increasing  from  <16,034 
students  in  1961  to  an  estimated  31,700  students  in  1964.  The  off) 
cial  nead-count  enrollment  for  fall  of  1964,  as  reported  on  the 
annual  Institution  Report  of  December  8,  1964,  showed  an  enr 
ment  of  34,  932 . 

In  1961  an  enrollment  projection  for  Michigan  State  University 
was  prepared  by  Professor  J.  F.  Thaden*.  His  projection  showed  a 
growth  in  enrollment  to  over  42,000  students  by  1970.  Thaden's 
projections  are  based  on  1961  actual  reported  enrollments,  which 
were  only  87  per  cent  of  the  fall  enrollment  reported  by  the  Michi- 
gan Department  of  Public  Instruction.  Further,  Thaden's  projec- 
tions appear  to  be  very  conservative  - his  projected  enrollment  for 
the  fall  of  1964  was  25,  360,  which  is  80  per  cent  of  the  3 1, 700  es- 
timated fall  enrollment. 

Setting  aside  the  discrepancies  in  enrollment  estimates  and 
examining  decade  trends,  Thaden  projected  an  increase  of  86  per 
cent  in  enrollment  between  1961  and  1970,  which  compares  with  the 
projected  increase  of  80  per  cent  reported  by  the  U.  S.  Office  of 
Education  for  the  Nation  and  a projected  increase  of  92  per  cent  for 
the  State  of  Michigan  reported  by  Ronald  B.  Thompson**  Thaden 
projects  an  increase  of  66  per  cent  in  Michigan  State  University  for 
the  period  1964-  1970,  Thompson  projects  an  increase  of  60  per 
cent  in  Michigan  higher  education,  and  the  U.  S.  Office  of  Educa- 
tion projects  an  increase  of  46  per  cent  for  total  U.  S.  enrollment 
in  higher  education. 

• rhaden,  j.  F.  . " Projection  ol  Potential  Enrollment  at  Mic  higan  State  University  t.  !.<'(  ' j 

(September  H,  1961).  Unpublished.  | 

••Thompson,  Ronald  B.  , Enrollment  Proiccttons  for  Utgltct  Kim  at  n,  1 ■.<■  I ■ _ Mm 
Ament  an  Asttoe  tat  ion  of  Collegiate  Registrars  and  Atlints  ion;  Offi.  < r<  (September,  1 1 > > > 1 > . 

t 
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Recognizing  these  diverse  trends  and  the  physical  limitations 
likely  to  be  imposed  on  any  college  campus,  Battelle's  projected  en- 
rollment for  Michigan  State  University  in  1970  was  calculated  to 
equal  an  increase  of  65  per  cent  over  the  estimated  enrollment  of 
1964  to  a level  of  52,300.  Because  of  the  physical  limitations  and 
constraints  on  main  campus  size,  this  enrollment  is  less  than  could 
be  projected  ourely  on  the  basis  of  population  profile  and  trends  in 
increasing  enrollment.  The  projection  for  1980  is  an  enrollment  of 
7 3,000  students;  however,  it  is  anticipated  that  while  many  of  these 
students  may  be  in  the  subarea,  they  are  likely  to  be  located  some- 
where other  than  on  the  main  campus. 

While  7 3,000  students  appears  to  be  an  extraordinarily  large 
enrollment,  it  will  not  be  adequate  to  meet  the  needs  of  expanding 
population  and  the  desire  of  an  increasing  proportion  of  the  popula- 
tion to  attend  college.  If  Michigan  State  University  grew  60  per 
cent  between  1980  and  2020,  a growth  which  is  less  than  the  74  per 
cent  population  growth  anticipated  in  the  Area  and  the  83  per  cent 
growth  anticipated  in  Michigan,  total  enrollment  would  equal 
125,000.  Battelle's  projection  is  that  by  1990,  enrollment  will  in- 
crease only  slightly  to  75,  000,  and  that  from  the  year  2000  to  the 
year  2020,  enrollment  will  remain  at  the  80,  000  level,  reflecting 
policy  to  limit  the  size  of  any  individual  institution. 


1-21.  Urban-Rural  Population 


Urban  population  is  defined  by  the  Bureau  of  the  Census  as 
those  persons  living  in  places  of  2,  500  inhabitants  or  more,  the 
densely  settled  urban  fringe,  counties  with  a population  density  of 
1,  500  inhabitants  or  more  per  square  mile,  and  unincorporated 
places  of  2,  500  inhabitants  or  more  per  square  mile.  The  farm 
population  is  defined  as  those  living  in  rural  territories  on  places 
of  10  or  more  acres  from  which  sales  of  farm  products  amounted 
to  $50  or  more  in  1959,  or  on  places  of  less  than  10  acres  from 
which  sales  of  farm  products  amounted  to  $250  or  more  in  1959. 
Persons  living  in  rural  areas  but  not  on  farms  (as  defined),  are 
classified  as  rural  nonfarm. 

As  Table  54  and  Figure  9 reveal,  the  United  States  popula- 
tion has  experienced  a secular  increase  in  urbanization  from  1790 
to  1960.  The  rate  of  this  increase  was  31.8  per  cent  per  decade 
from  1850  to  1900,  9.7  per  cent  per  decade  from  1900  to  1950,  and 


t 


TABLE  54. 

URBAN  AND  RURAL  POPULATION  OF  THE  UNITED  STATES 

1790-1960 

, SELECTED  YEARS, 

Thousands  of  Persons 

Per  Cent  of  Total 
Population 

Year 

Total 

Urban 

Rural 

Urban 

Rural 

1790 

3.  930 

202 

3,728 

5.1 

94.9 

1850 

23,192 

3.544 

19,  648 

15.3 

84.7 

1900 

75, 995 

30,160 

45,835 

39.7 

60.3 

1950 

150,697 

88,927 

61,770 

69.0 

41.0 

1960 

179,323 

113.056 

66,267 

63.0 

37.0 

Source:  U.  S.  Department  of  Commerce,  Bureau  of  the  Census,  U.  S.  Summary  PC  (1).  1960. 


FIGURE  9.  TREND  IN  PER  CENT  URBAN  POPULATION  OF  THE  UNITED  STATES,  1790-1960, 
AND  PROJECTION  TO  2020 
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6.77  per  cent  from  1950  to  I960.  Thus,  it  16  evident  that  this  trend 
in  urbanization  continues,  but  at  a declining  rate. 


For  the  purpose  of  this  projection,  it  i6  observed  that  changes 
in  the  degree  of  urbanization  of  a subarea  were  a function  of  changes 
in  the  population  density  (number  of  people  per  square  mile)  of  that 
subarea.  Table  55  shows  the  relationship  between  population  density 
and  urban  rural  distribution  of  population. 

The  following  equation  was  used  to  define  the  urbanization- 
density  relationship: 

where 

Y = per  cent  urban 
x = population  density 
b = constant 

a = asymptotic  limit  of  Y. 

The  above  equation  was  selected  because  it  closely  fits  the  data, 
and  the  value  of  its  asymptotic  is  reasonable. 

The  values  of  a and  b were  calculated  through  a regression 
analysis  as  shown  below: 


^ [y  - Y (1/x)  - (1/x) 

V £(l/x)  - (T/x)  2 
a = Y - b [T/x] 


a = 86 


b = 3200 


= 0.  79 


Y = 86  - 
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Per  Cent  Urban  (Y) 


TABLE  55.  POPULATION  DENSITY  AND  PER  CENT  URBANIZATION.  1960 


Subarea 

Population  Per  Square  Mile 

Per  Cent 

Urban 

Grand  Rapids 

323.9 

74.0 

West  Central  Belt 

60.3 

26.0 

Lansing 

176.1 

67.3 

Northeast  Fringe 

81.8 

42.5 

Jackson 

187.2 

57.6 

Area 

161.6 

62.7 

Michigan 

134.2 

73.4 

United  States 

58.2 

69.9 

Source;  U.  S.  Census  of  Population:  1960,  General  Social  and  Economic  Characteristics. 


Michigan,  Tables  37  and  91. 


FIGURE  10. 


PER  CENT  URBANIZATION  AND  POPULATION 
DENSITY  FOR  AREA,  I960 
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The  graph  of  the  above  equation,  upon  which  the  urbanization 
projection  is  based,  is  shown  in  Figure  10.  The  relationship  be- 
tween population  density  and  relative  degree  of  urbanization  was 
primarily  observed  on  a subarea  basis  in  the  Grand  River  Basin. 

Application  of  the  values  for  per  cent  urban  from  this  function 
are  used  to  derive  the  rural  and  urban  population  estimates  set  forth 
in  Table  5o.  Total  population  divided  by  area  (e.g.  density)  for 
each  subarea  was  derived  from  the  population  estimates  and  degree 
of  urbanization  thereby  derived. 


1-140 


SECTION  E.  GRAND  RIVER  BASIN: 

EMPLOYMENT  PROJECTIONS  FOR  THE  AREA  AND  SUBAREAS 

(1960-2020) 

Previous  sections  have  set  forth  the  historical  and  projected 
data  on  population,  households,  the  urban  and  rural  composition  of 
the  population  in  the  future,  and  the  rural  farm  and  rural  nonfarm 
breakdown  of  population.  This  section  contains  the  projected  em- 
ployment levels,  labor-force  size,  and  unemployment  levels,  and 
the  detailed  projections  of  employment  by  major  industry  and  key 
industry  in  the  Area  and  appropriate  subareas.#  As  indicated  earlier 
in  this  report,  the  detailed  projections  for  the  Area  arc  made  within 
the  context  of  the  Battelle  socioeconomic  model. 

1-22,  Educational  Attainment 

Educational-attainment  data  for  the  Area  are  not  available  in 
sufficient  detail  or  for  enough  years  to  permit  an  independent  pro- 
jection of  educational  attainment  of  the  population  presently  li\ 
in  the  Area  or  for  the  population  projected  to  live  there  in  Tie  future. 
Consequently,  it  is  necessary  to  rely  on  educational-attainment  data 
for  the  population  of  Michigan  to  estimate  future  levels  of  educa- 
tional attainment  for  the  population  of  the  Area.  The  method  used 
to  project  levels  of  educational  attainment  through  1980  for  the 
United  States  is  set  forth  in  a previous  section.  The  same  method 
is  used  to  project  educational-attainment  changes  for  the  population 
in  Michigan  (and  thereby  the  Area). 

1-2  3.  Labor  Force 

Projections  of  the  labor  force  within  the  context  of  the  model 
were  made  only  for  the  entire  area.  Subsequently,  these  projections 
were  allocated  among  the  various  subareas.  These  allocations  are 
discussed  below. 

An  analysis  of  national  historic  trends  in  labor-force  partici- 
pation rates  by  levels  of  education  and  by  age  was  undertaken  in 
order  to  project  the  labor  force  from  the  projected  supply  (the 
population)  in  terms  of  educational  attainment.  The  methodology 
used  for  this  projection  for  the  Area  parallels  the  analysis  previ- 
ously described  for  the  national  projection'  the  same  partu  ipati 

•Re  cause  of  the  importance  of  the  manufacturing  industry,  detailed  anal  ;>r,  „■!  , ,| 
separate,  following  major  section. 


L. 
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rates  by  levels  of  education  are  used  for  the  Area  as  for  the  Nation. 
Application  of  these  participation  rates  results  in  a projected  labor 
force  for  the  Area.  In  I960.,  the  average  labor-force  participation 
rate  in  the  Area  was  55.  5 per  cent,  and  the  rates  for  1970  and  1980 
are  projected  as  55.  8 per  cent  and  55.  0 per  cent,  respectively. 
Similar  analysis  at  the  State  level  indicates  a slight  decrease  in  the 
labor-force  oarticipation  rate  between  I960  and  1970  from  55.0  per 
cent  to  54.  6 per  cent,  with  a rate  of  55.  4 per  cent  projected  for  the 
state  by  1980. 

The  labor-force  participation  rates  during  the  period  1990 
through  2020  for  both  the  State  and  the  Area  are  based  on  an  analy- 
sis of  1960-80  trends  in  the  rates  in  conjunction  with  the  employ- 
ment opportunities  expected  to  exist  in  each  geographic  region 
between  1990  and  2020.  This  analysis  leads  us  to  project  the  Area's 
labor-force  participation  rate  as  declining  from  55.  0 per  cent  in 
1980  to  51.5  per  cent  by  2020.  The  State  is  expected  to  experience 
a corresponding  decline  from  55.4  per  cent  in  1980  to  53.4  per  cent 
in  2020.  These  projected  declines  reflect  Battelle's  conclusions 
that  (1)  early  retirement  will  become  more  prevalent  and  (2)  young 
people  will  devote  progressively  more  time  to  receiving  an  educa- 
tion, thereby  delaying  their  entry  into  the  labor  force.  We  also 
expect  trends  in  labor  force  participation  to  be  affected  by  the 
growing  necessity  for  people  in  prime  age  groups  to  leave  the  labor 
force  from  time  to  time  to  undertake  retraining  to  raise  their  skill 
levels  and  capabilities  to  meet  the  demands  of  increasingly  complex 
technologies. 

In  I960,  there  were  413.  5 thousand  people  in  the  labor  force 
in  the  Area.  By  1980,  the  labor  force  of  the  Area  will  rise  to  over 
575  thousand.  By  2020,  there  should  be  more  than  1 million  in  the 
Area's  labor  force.  At  the  same  time,  the  size  of  Michigan's  labor 
force  in  the  state  will  also  be  growing  at  a rapid  rate  — from  nearly 
3 million  in  I960  to  over  4 million  in  1980;  by  2020,  over  7 million 
persons  will  be  holding  or  seeking  jobs  in  the  State.  These  data, 
as  well  as  additional  data  pertaining  to  employment  and  unemploy- 
ment, are  set  forth  on  Table  56  for  the  State  and  Table  57  for  the 
Area.  Employment  projections  are  shown  graphically  for  Michigan 
and  the  United  States  in  Figure  1 1 and  for  the  Area  and  subareas 
in  Figure  1 2. 

Labor  force  figures  for  the  subareas  were  projected  by  com- 
bining separate  subarea  estimates  of  employment  and  of  unemploy- 
ment. (By  definition,  the  sum  of  employed  plus  unemployed  equals 
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TABLE  56.  ADULT  POPULATION.  LABOR  FORCE,  AND  EMPLOYMENT  IN  MICHIGAN.  1960-2020 


1960 

1970 

1980 

1990 

2000 

2010 

2020 

Total  Population 

(14  and  Over),  thousands 

5,350 

6,279 

7,276 

8,500 

9,  961 

11,652 

13,414 

Labor-Force 

Participation  Rate,  per  cent 

54.8 

54.6 

55.4 

54.2 

53.4 

53.7 

53.4 

Civilian  Labor  Force,  thousands 

2,930 

3,428 

4,031 

4,607 

5,319 

5,  657 

7, 163 

Employment,  thousands 

2,727 

3,222 

3,769 

4,363 

5,  064 

6,  007 

6,876 

Unemployment,  thousands 

203 

206 

262 

244 

255 

250 

237 

Unemployment  Rate,  percent 

6.9 

6.0 

6.5 

5.3 

4.8 

4.0 

4.0 

Source:  1960:  U.  S.  Department  of  Commerce, 

Bureau  of  the  Census 

U.  S. 

Census  of 

Popula- 

lion:  1960,  Volume  I,  Characteristics  of  the  Population,  Part  24,  Michigan,  Table 


197  0-2020:  Battelle  estimates. 


TABLE  57.  ADULT  POPULATION,  LABOR  FORCE,  AND  EMPLOYMENT  IN  THE  AREA,  T.h ' -2, 




1960 

1970 

1980 

1990 

2000 

2010 

2020 

Total  Population 

(14  and  Over),  thousands 

745,7 

886.4 

1,047.9 

1,243.9 

1,476.5  1 

,742.9 

2.  020.1 

Labor  Force 

Participation  Rate,  per  cent 

55.4 

55.8 

55.0 

54.4 

52.7 

51.6 

51.  5 

Civilian  Labor  Force,  thousands 

413.  1 

494  .5 

575.4 

677.0 

778.5 

900.1 

1,  040.  0 

Employment,  thousands 

392. 0 

471.9 

549.5 

648.6 

747.2 

864.1 

998.3 

Unemployment,  thousands 

21.1 

22.6 

25.  9 

28.4 

31.3 

36. 0 

41.7 

Unemployment  Rate,  per  cent 

5.1 

4.6 

4.5 

4.2 

4.0 

4.0 

4.0 

Source:  1960  Census  of  Population,  Volume  1, 

Characteristics  of  tin 

Population, 

Pari  24, 

Michigan, 

1970-2020:  Battelle  projections. 
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Million*  o<  Persons 


Grand  Rapids  4- 



Longing  


=— t: 


Northeast  Fringe 


FIGURE  12.  TOTAL  EMPLOYED  IN  THE  SUBAREAS,  1940-2020 

Sources:  1940  Census  of  Population,  V ol  II, 

Characteristics  of  the  Population,  Part  3, 
Michigan,  Tables  18  and  23 

1950  Census  of  Population,  Vol  I, 
Characteristics  of  the  Population,  Part  22 
Michigan,  Tables  30  and  43 

I960  Census  of  Population.  Vol  I, 
Characteristics  of  the  Population,  Part  24 
Michigan,  Tables  61  and  85. 

1470-2020  BatteLlc  projections. 
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total  labor  force.  ) The  methodology  underlying  the  projections  of 
employment  for  the  Area  as  well  as  the  individual  subareas  and  for 
unemployment  in  the  Area  and  each  subarea  is  described  in  a sub- 
sequent section. 


1-24  Employment 

The  State 

Employment  projections  for  the  state  of  Michigan  are  made 
for  the  entire  forecast  period  from  I960  to  2020.  These  projec- 
tions, undertaken  within  the  context  of  the  socioeconomic  model, 
represent  an  aggregation  of  major  industry  division  employment 
projections,  an  analysis  of  the  available  supply  of  labor  in  the 
state,  assumptions  with  regard  to  future  likely  levels  of  unemploy- 
ment (in  light  of  projected  public  policy),  and  a detailed  analysis  of 
the  future  of  the  motor-vehicle  and  equipment  industry. 

The  employment  estimates  for  the  State  are  in  Table  56.  In 
I960,  there  were  approximately  2.  7 million  employed  in  Michigan. 
In  the  same  year,  approximately  200  thousand  were  unemployed;  as 
a result,  unemployment  stood  at  6.  9 per  cent  of  the  labor  force.  By 
1970  employment  in  the  State  is  projected  to  increase  to  approxi- 
mately 3.2  million.  Unemployment  will  also  rise  but  at  a much 
lower  rate,  so  that  by  1970  the  State  is  projected  to  experience  an 
unemployment  rate  of  6.0  per  cent.  This  rate,  high  by  most  cur- 
rent standards,  reflects  a recognition  of  the  fact  that  by  1970  large 
numbers  of  young  people  will  enter  the  labor  force  in  the  State. 
These  people,  whose  training  will  be  insufficient  in  light  of  tech- 
nological demands,  are  expected  to  experience  difficulty  in  obtain- 
ing jobs,  but  are  not  expected  to  migrate  from  the  State  to  an  extent 
sufficient  to  lower  the  unemployment  rate.  The  experience  of 
Michigan  will  be  duplicated  in  most  other  States,  so  there  is  little 
likelihood  of  better  job  opportunities  for  these  workers  as  a result 
of  migration. 

The  same  trend  is  anticipated  to  continue  into  1980  for  the 
State  as  a whole.  While  employment  will  increase  from  the  197  0 
level  of  approximately  3.  2 million  to  nearly  3.  8 million,  unemploy- 
ment will  continue  to  rise  rapidly.  It  is  projected  that  there  will 
be  260  thousand  unemployed  in  the  State  in  1980,  an  unemployment 
rate  of  6.  5 per  cent. 
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Between  1980  and  1990  Federal  an  well  as  State  programs 
should  begin  to  reduce  levels  of  unemployment.  These  programs 
probably  will  combine  training  and  retraining  programs  with  an 
expansion  of  social  programs  aimed  at  encouraging  workers 
(particularly  those  beyond  45  years  of  age)  to  leave  the  labor  force 
if  and  when  inadequate  skills  make  it  difficult  for  them  to  find  jobs. 

In  view  of  the  likelihood  of  this  expansion  of  State-Federal 
programs,  a decline  :n  Michigan's  unemployment  rate  to  5.3  per 
cent  is  projected  by  1990.  At  the  same  time  and  for  the  same  rea- 
sons, labor-force  participation  rates  probably  will  decline.  Thus, 
between  1990  and  2020,  unemployment  rates  are  expected  to  fall, 
reaching  4 0 per  cent  by  2010.  However  absolute  employment  in 
the  State  is  projected  to  increase  from  approximately  4.4  million 
jobs  in  1990  to  nearly  6.9  million  in  2020. 


The  Area 


Projections  of  Michigan  employment  have  been  made  pm. 
pally  to  provide  a framework  for  analyzing  in  depth  the  economic 
future  of  the  Area,  and  especially  its  likely  future  patterns  of  in- 
dustry employment.  The  details  of  these  analyses  follow'.  Re- 
sulting projections  of  employment  in  the  Area's  industries  are  set 
forth  in  Table  58.  Table  59,  in  which  each  industry's  I960  level 
of  employment  is  taken  as  100  per  ent,  shows  the  expected  rates 
of  growth  over  subsequent  decades,  and  each  year's  total  projec  ted 
employment  is  distributed  percentagewise  over  the  several  indus- 
tries in  Table  60. 


Agriculture . The  Economic  Research  Service  of  the  U.  S. 
Department  of  Agriculture  has  provided  the  employment  estimates 
for  agriculture.  In  I960,  slightl,  more  than  10  thousand  persons 
were  employed  in  agriculture  in  the  Area.  By  1980,  agricultural 
employment  is  estimated  to  decline  to  17  1 thousand  and  by  2020 
to  14.5  thousand . 


Mining.  During  the  past  decade,  mining  employment  in  the 
Area  increased  as  a result  of  increased  sand  and  gravel  production 
and  new  discoveries  of  petroleum.  This  trend  is  expected  to  con- 
tinue during  the  projection  period  primarily  due  to  the  continually 
increasing  demand  for  sand  and  gravel. 
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TABLE  58.  EMPLOYMENT  BY  INDUSTRY  IN  THE  AREA,  1980-2020 


Thomand»  of  Persona  Employed 


Industry 

I960 

1970 

1980 

1990 

2000 

2010 

2020 

Agriculture^3) 

20.3 

19.6 

17.1 

16.4 

16.1 

15.1 

14.5 

Mining(k) 

0.8 

0.7 

0.7 

0.8 

0.9 

1.1 

1.3 

Construction 

20.4 

23.6 

27.6 

32.5 

38.0 

45.1 

52.0 

Manufacturing 

134.7 

157.9 

172.8 

190.7 

206.1 

219.8 

229.5 

Durable  manufacturing 

107.8 

126.9 

137.5 

151,0 

161.4 

169.0 

172.8 

Timber  and  wood  products^0) 

1.6 

1.8 

1.9 

2.4 

2.9 

3.6 

4.2 

Furniture  and  fixtures 

9.2 

11.1 

10.7 

10.5 

10.2 

10.0 

9.8 

Household  furniture 

5.2 

4.6 

4.5 

4.8 

4.9 

5.0 

5.0 

Office  furniture 

1.6 

3.0 

2.9 

2.7 

2.6 

2.3 

2.1 

Public-building  furniture 

1.6 

2.7 

2.6 

2.4 

2.1 

2.1 

2.1 

Other  furniture 

0.8 

0.8 

0.7 

0.6 

0.6 

0. 6 

0.6 

Stone,  clay,  and  glass  products 

2.4 

2.9 

3.1 

3.2 

3.3 

3.4 

3.5 

Abrasive  products 

0.7 

1.1 

1.2 

1.3 

1.4 

1.4 

1.5 

Primary  metals 

6.2 

9.0 

9.5 

9.4 

9.2 

9.1 

8.9 

Miscellaneous  primary  metals 

2.0 

2.4 

2.6 

2.7 

2.8 

2.9 

3.0 

Iron  and  steel  forgings 

2.0 

2.4 

2.6 

2.7 

2.8 

2.9 

3.0 

Other  primary  metals 

4.2 

6. 6 

6.9 

6.7 

6.4 

6.2 

5.9 

Fabricated  metal  products 
Cutlery,  hand  tools,  and 

16.1 

17.1 

16.6 

16.9 

16.9 

16.9 

17.1 

general  hardware 

4.0 

4.2 

3.8 

4.2 

4.4 

4.6 

4.8 

Metal  stampings 

4.8 

5.4 

5.9 

6.3 

6. 6 

6.9 

7.5 

Other  fabricated  metals 

7.3 

7.5 

6.9 

6.4 

5.9 

5.4 

4.8 

Machinery,  except  electrical 

18.7 

17.8 

20.2 

20.5 

21.1 

21.3 

22.0 

Metalworking  machinery 

6.5 

6.4 

8.3 

9.1 

10.0 

10.8 

11.8 

Special  dies  and  tools 

3.6 

3.5 

4.3 

5.0 

5.6 

4.6 

6.9 

Other  nonelectrical 

12.2 

11.4 

11.9 

11.4 

11.1 

10.5 

10.2 

Electrical  machinery 

7.4 

15.9 

19.9 

23.9 

27.5 

30.2 

32.1 

Electrical  industrial  apparatus 

2.2 

4.3 

5.4 

6.4 

7.4 

8.6 

10.0 

Motors  and  generators 

1.8 

3.5 

4.3 

5.3 

6.5 

7.9 

9.6 

Household  appliances 

4.0 

5.5 

5.3 

5.3 

5.2 

5.1 

5.0 

Other  electrical  machinery 

1.2 

6.1 

9.2 

12.2 

14.9 

16. 5 

17.1 

Transportation  equipment 

00 

40.2 

43.5 

44.6 

45.  0 

46.0 

46.0 

Motor  vehicles 

36. 1 

36.4 

38.5 

39.3 

39.0 

39.4 

39.0 

Other  transportation  equipment 

2.6 

3.8 

5.0 

5. 3 

6.0 

(;.« 

7.0 

Professional  instruments 

4.4 

3.0 

3.1 

3.2 

3.4 

3.5 

3.6 

Scientific  instruments 

4.2 

2.7 

2.7 

2.7 

2.7 

2.8 

2.8 

Other  instruments 

0.2 

0.3 

0.4 

0.5 

0.7 

0.7 

0.8 

Other  durable  manufacturing 

3.1 

8. 1 

9.0 

16.4 

21.9 

25.0 

25.6 

Nondurable  manufacturing 

26.9 

31.0 

35.3 

39.7 

44.7 

50.8 

66.7 

Food  and  kindred  products 

8.9 

9.5 

9.9 

10.5 

11.0 

11.6 

12  2 

Bakery  products 

3.6 

3.8 

3.9 

3.9 

4.0 

4.1 

4.2 
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TABLE  58 


(Continued) 


Thousands  of  Persons  Employed 


Industry 

1960 

1970 

1980 

1990 

2000 

2010 

2020 

Paper  and  allied  products^1) 

1.1 

1.2 

1.2 

1.3 

1.4 

1.5 

1.6 

Leather  products 

2.3 

2.8 

2.9 

2.9 

2.9 

2.9 

2.9 

Footwear 

1.2 

1.5 

1.5 

1.6 

1.6 

1.7 

1.8 

Printing  and  publishing 

6.4 

6.0 

5.8 

6.3 

7.2 

8.1 

8.6 

Rubber  and  plastic  products 

2.4 

. 

4.7 

5.0 

5.6 

6.2 

7.0 

Tires  and  inner  tubes 

1.6 

1.1 

0.9 

0.8 

0.7 

0.6 

0.5 

Other  rubber  products 

0.8 

2.4 

3. 8 

4.2 

4.9 

5.6 

6.5 

Other  nondurable  manufacturing 

5.8 

8.0 

10. 8 

13.7 

16, 6 

20.5 

24.4 

Transportation 

12.2 

13.3 

14.8 

16.4 

18.2 

20.2 

22.7 

Communications 

4.8 

4.5 

4.9 

5.2 

6.0 

6.8 

7.9 

Utilities 

5.8 

6.3 

6. 9 

7.3 

7.8 

8.2 

8.7 

Wholesale  trade 

13.1 

18.1 

21.2 

24.3 

28.0 

32.0 

36.5 

Retail  trade 

58.6 

72.5 

84.7 

99.3 

113.0 

132.  f: 

155.0 

Finance,  insurance,  and  real  estate 

13.4 

18.1 

. 

35.5 

44.0 

49.0 

51.0 

Business  and  repair  services 

8.4 

9.7 

11.4 

14.0 

16.7 

20.0 

24.0 

Personal  services 

19.1 

22.7 

27,0 

32.0 

38.0 

45.0 

54.0 

Entertainment  and  recreation 

2.1 

2.6 

3.1 

3.7 

4.2 

4.8 

5.3 

Professional  services 

52.2 

69.4 

86.5 

112.4 

138.  0 

172.0 

216.0 

Public  administration 

15.2 

20.4 

27.5 

36.0 

48.0 

64.0 

85.0 

Industry  not  reported 

10.9 

12.4 

16.8 

22.0 

24.2 

29.0 

35.0 

Total,  All  Industries 

092.  0 

4~1.9 

549, 5 

648.6 

747. 2 

864.1 

998.3 

Source:  l . s.  Census  of  Population:  i960,  ( encral  social  and  Economic  Characteristics, 
Michigan,  Tables  61-62,  85. 

Battellc  projections. 

(.i)  5.  Department  ol  Agriculture,  Economic  Research  Scrvict,  Resource  Development 

I omics  Division,  East  Lansing,  Michigan.  (See  Part  IV  of  this  report  for  ba  <gt  data.) 
(1.)  . s.  Bureau  of  Mines,  \rea  III,  Mineral  Resourci  , M eapolis,  Minnt 

(Sec  Part  HI  of  this  report  for  background  data.) 

(o)  Protei  tions  for  I960,  2000,  and  2020  are  from  the  V.  s.  i crest  servii  e;  projections  for 
I:t7it,  1990, and  201  o are  Battellc  interpolations. 


TABLE  59.  INDEX  OF  PROJECTED  EMPLOYMENT  BY  INDUSTRY  IN  THE  AREA,  1960-2020 


Industry 

Per  Cent  of  I960  Employment 

1960 

1970 

1980 

1990 

2000 

2010 

2020 

Agriculture 

100.0 

96.6 

84.2 

80.8 

79. 

3 

74.4 

71.4 

Mining 

100.0 

87.5 

87.5 

100.0 

112. 

5 

137.5 

162.5 

Construction 

100.0 

115.7 

135.3 

159.3 

186. 

3 

221.1 

254.9 

Manufacturing 

100.0 

117.2 

128.3 

141.6 

153. 

0 

163.2 

17  0.4 

Durable  manufacturing 

100.0 

117.7 

127.6 

140.1 

149. 

7 

156.8 

160.3 

Timber  and  wood  products 

100.0 

112.5 

118.8 

150.0 

181. 

3 

225.0 

262.5 

Furniture  and  fixtures 

100.0 

120.7 

116.3 

114.1 

no. 

9 

108.7 

106.5 

Stone,  clay,  and  glass 

100.0 

120.8 

129.2 

133.3 

137. 

5 

141.7 

145.8 

Primary  metals 

100.  0 

145.2 

153.2 

151.6 

148. 

4 

146.8 

143.5 

Fabricated  metal  products 

100.0 

106.2 

103.1 

105.0 

105. 

0 

105.0 

106.2 

Machinery,  except  electrical 

100.0 

95.2 

108.0 

109.6 

112. 

8 

113.9 

117.6 

Electrical  machinery 

100.0 

214.9 

268.9 

323.0 

371. 

6 

408.1 

433.8 

Transportation  equipment 

100.0 

103.9 

112.4 

115.2 

116. 

3 

118.9 

118.9 

Professional  instruments 

100.0 

68.2 

70.5 

72.7 

77. 

3 

79.5 

81.8 

Other  durable  manufacturing 

100.0 

261.3 

290.3 

529.0 

706. 

5 

806.5 

825.  8 

Nondurable  manufacturing 

100.0 

115.2 

131.2 

147.6 

166. 

2 

188.8 

210.3 

Food  and  kindred  products 

100.0 

106.7 

111.2 

118.0 

123. 

6 

130.3 

137.1 

Paper  and  allied  products 

100.0 

109.  1 

109.  1 

118.2 

127. 

3 

136.4 

145.  5 

Leather  products 

100.0 

121.7 

126. 1 

126.1 

126. 

1 

126.1 

126.1 

Printing  and  publishing 

100.0 

93.8 

90.6 

98.4 

112. 

5 

126.6 

134.4 

Rubber  and  plastic  products 

100.0 

145.8 

195.8 

208.3 

233. 

3 

258.3 

291.7 

Other  nondurable  manufacturing 

100.0 

137.9 

186.2 

236.2 

286. 

2 

353.4 

420.7 

Transportation 

100.0 

109.0 

121.3 

134.4 

149. 

2 

165.5 

186.1 

Communications 

100.0 

93.8 

102.1 

110.4 

125. 

0 

141.7 

164.  6 

Utilities 

100.0 

108.6 

119.0 

125.9 

134. 

5 

141.4 

150.0 

Wholesale  trade 

100.0 

138.2 

161.8 

185.  5 

213. 

7 

244.3 

278.6 

Retail  trade 

100.0 

123.7 

144.5 

169.  5 

192. 

8 

225.3 

264.5 

Finance,  insurance,  and  real  estate 

100.0 

135.1 

197.8 

264.9 

328. 

4 

365.7 

380.6 

Business  and  repair  services 

100.0 

115.5 

135.7 

166.7 

198. 

8 

238.1 

285.7 

Personal  services 

100.0 

118.8 

141.4 

167.5 

199. 

0 

235.6 

282.7 

Entertainment  and  recreation 

100.0 

123.8 

147.6 

176.2 

200. 

0 

228.6 

252. 4 
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TABLE  59.  (Continued) 


1 


Per  Cent  of  1960  Employment 


Industry 

1960 

1970 

1980 

1990 

2000 

2010 

2020 

Professional  services 

100.0 

133.0 

165.7 

215.3 

264.4 

329.5 

413.8 

Public  administration 

100.0 

134.2 

180.9 

236.8 

315.8 

421.1 

559.2 

Industry  not  reported 

100.0 

113.8 

154.1 

201.8 

222.0 

266.1 

321.1 

All  Industries 

100.0 

120.4 

140.2 

165.5 

190.6 

220.4 

254.7 

Source:  Derived  from  Table  58. 
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TABLE  60.  PROJECTED  PERCENTAGE  DISTRIBUTION  OF  EMPLOYMENT  BY  INDUSTRY 
IN  THE  AREA,  1960-2020 

(Total  • All  Industries  • 100.0  Per  Cent) 


Industry 

1960 

1970 

1980 

1990 

2000 

2010 

2020 

Agriculture 

5.2 

4.2 

3.1 

2.5 

2.2 

1.8 

1.5 

Mining 

0.2 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

Construction 

5.2 

5.0 

5.0 

5.0 

5.1 

5.2 

5.2 

Manufacturing 

34.4 

33.5 

31.4 

29.4 

27.6 

25.4 

23.0 

Durable  manufacturing 

27.5 

26.9 

25.0 

23.3 

21.6 

19.5 

17.3 

Timber  and  wood  products 

0.4 

0.4 

0.3 

0.4 

0.4 

0.4 

0.4 

Furniture  and  fixtures 

2.3 

2.4 

1.9 

1.6 

1.4 

1.2 

1.0 

Stone,  clay,  and  glass  products 

0.6 

0.6 

0.6 

0.5 

0.4 

0.4 

0.4 

Primary  metals 

1.6 

1.9 

1.7 

1.4 

1.2 

1.1 

0.  9 

Fabricated  metal  products 

4.1 

3.6 

3.0 

2.6 

2.3 

1.9 

1.7 

Machinery,  except  electrical 

4.8 

3.8 

3.7 

3.2 

2.8 

2.4 

2.2 

Electrical  machinery 

1.9 

3.4 

3.6 

3.7 

3.7 

3.5 

3.2 

Transportation  equipment 

9.9 

8.5 

7.9 

6.9 

6.0 

5.3 

4.6 

Professional  instruments 

1.1 

0.6 

0.6 

0.5 

0.5 

0.4 

0.4 

Other  durable  manufacturing 

0.8 

1.7 

1.7 

2.5 

2.9 

2.9 

2.  5 

Nondurable  manufacturing 

6.9 

6.6 

6.4 

6.1 

6.0 

5.9 

5.7 

Food  and  kindred  products 

2.3 

2.0 

1.8 

1.6 

1.5 

1.4 

1.2 

Paper  and  allied  products 

0.3 

0.3 

0.2 

0.2 

0.2 

0.2 

0.2 

Leather  products 

0.6 

0.6 

0.5 

0.4 

0.4 

0.3 

0.3 

Printing  and  publishing 

1.6 

1.3 

1.1 

1.0 

1.0 

0.9 

0.9 

Rubber  and  plastic  products 

0.6 

0.7 

0.9 

0.8 

0.7 

0.7 

0.7 

Other  nondurable  manufacturing 

1.5 

1.7 

1.9 

2.1 

2.2 

2.4 

2.4 

Transportation 

3.1 

2.8 

2.7 

2.5 

2.4 

2.3 

2.3 

Communications 

1.2 

1.0 

0.9 

0.8 

0.8 

0.8 

0.8 

Utilities 

1.5 

1.3 

1.3 

1.1 

1.0 

0.9 

0.9 

Wholesale  trade 

3.3 

3.8 

3.9 

3.8 

3.8 

3.7 

3.7 

Retail  trade 

15.0 

15.4 

15.4 

15.3 

15.1 

15.3 

15.5 

Finance,  insurance,  and  real  estate 

3.4 

3.8 

4.8 

5.5 

5.9 

5.7 

5.1 

Business  aud  repair  services 

2.1 

2.1 

2.1 

2.2 

2.2 

2.3 

2.4 

Personal  services 

4.9 

4.8 

4.9 

4.9 

5.1 

5.2 

5.4 
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TABLE  60.  (Continued) 


Industry 

1960 

1970 

1980 

1990 

2000 

2010 

2020 

Entertainment  and  recreation 

0.5 

0.6 

0.6 

0.6 

0.6 

0.6 

0.5 

Professional  services 

13.3 

14.7 

15.7 

17.3 

18.5 

19.9 

21.6 

Public  administration 

3.9 

4.3 

5.0 

5.6 

6.4 

7.4 

8.5 

Industry  not  reported 

2.8 

2.6 

3.1 

3.4 

3.2 

3.4 

3.5 

Total,  all  industries 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

Source:  Derived  from  Table  58. 
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Table  61  lists  the  projected  mineral  production  for  the  Area. 


TABLE  61.  MINERAL  PRODUCTION  IN  THE  AREA 


1960  AND  PROJECTIONS  TO  2020 


Product 


Unit 


I960  1970  1980 


1990 


Clay 

Thousand  short 

112 

135 

180 

225 

310 

430 

550 

tons 

Gypsum 

Limestone(b) 

Ditto 

(a) 

(a) 

(a) 

215 

(a) 

325 

(a) 

425 

(a) 

545 

(a) 

745 

(a) 

1,  010 

Marl 

** 

16 

16 

10 

15 

15 

13 

13 

Peat 

” 

6 

8 

10 

13 

16 

21 

26 

Sand  and  gravel 

8,700 

12,  250 

17,250 

23,000 

31,750 

43,250 

58,750 

Natural  gas 

Thousand  MCF 

1,  020 

1, 130 

168 

141 

114 

112 

110 

Petroleum 

Thousand  42-gallon 

2,  958 

1,  450 

525 

400 

285 

230 

200 

barrels 

(b)  Includes  sandstone  produced  in  Jackson  subarea. 

Source:  U.  S.  Bureau  of  Mines 

Area  III  Mineral  Resource  Office 
Minneapolis,  Minnesota 
December  3,  1964 


As  the  data  in  the  table  indicate,  sand  and  gravel  are  pro- 
jected to  become  the  most  significant  minerals  produced  in  the 
Area,  while  the  presently  significant  petroleum  and  natural-gas 
production  is  expected  to  decrease  sharply.  Therefore,  it  has 
been  assumed  that  changes  in  the  levels  of  mining  employment  will 
be  mainly  functions  of  changing  productivity  (and  projected  produc- 
tion) in  the  sand  and  gravel  industry. 


Productivity  in  the  sand  and  gravel  industry  has  been  pro- 
jected by  the  U.  S.  Bureau  of  Mines  to  increase  from  a I960  level 
of  9.7  9 tons  per  manhour  to  a 2020  level  of  26.  26  tons  per  manhour. 
Since  projected  output  will  grow  faster  than  projected  productivity, 
employment  in  the  sand  and  gravel  industry  can  be  expected  to  in- 
crease in  proportion  to  the  net  differences  (see  Table  62). 

The  I960  Census  of  Population  showed  7 50  mining  employees 
in  the  Area,  535  of  whom  were  accounted  for  (according  to  the 
Census',  Detailed  Characteristics  for  Michigan,  I960),  by  the 
three  SMSA's,  the  Grand  Rapids,  Lansing,  and  Jackson  subareas. 
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These  workers  were  distributed  within  two  groups: 

Crude  petroleum  and  natural  gas^a)  250 
Nonmetallic  minerals  285 

Total  535 

(a)  Includes  eight  employees  listed  under  coal. 

The  215  employees  that  were  not  accounted  for  in  the  detailed 
statistics  were  divided  between  these  two  groups  on  the  basis  of  the 
ratio  of  the  detailed  data  for  the  SMSA'a,  the  I960  production  in- 
formation, and  the  productivity  information  listed  in  ' ble  62. 

This  results  in  the  following  estim~  a of  mining  employment  in  the 
Area: 


Petroleum  and  natural  gas  340 
Nonmetallic  minerals  410 

Total  7 50 

TABLE  62.  SAND  AND  GRAVEl  PRODUCTION.  PRODUCTIVITY,  AND  ' 
IN  SAND  AND  GRAVEL  EMPLOYMENT.  196 o ND  PROJEC  I 1 


Production 

— 

Productivity 

Net  Per  Cent  Change 

Per  Cent  Change 

Per  Cent  Change 

in  Employment 

Year 

1000  Snort  Tons 

Over  the  Decade 

Tons  Manhour  Over  the  Decade 

Over  ie  Decade 

1960 

8.700 

9.75 

1970 

12,250 

40.80 

12.50 

28.20 

12.60 

1980 

17,250 

40.81 

15.25 

22.00 

18.81 

1990 

23, 000 

33.33 

18.00 

18.03 

15.30 

2000 

31,750 

38.04 

20.76 

15.  33 

22.71 

2010 

43,250 

36.22 

23.01 

10.83 

25.39 

2020 

58.750 

35.72 

26. 26 

14.12 

21.60 

Source:  U.  S.  Bureau  of  Mines 

Area  III  Mineral  Resource  Office 
Minneapolis.  Minnesota 
December  3,  1964. 


It  was  assumed  that  the  proportionate  changes  in  sand  and 
gravel  employment  (Table  62)  also  apply  to  all  other  nonmetallic 
minerals  workers,  since  sand  and  gravel  employees  seem  to  con- 
stitute a major  portion  of  this  category.  Table  t • lists  the  decen- 
nial projections  for  employment  :n  this  r 
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The  projected  decline  in  the  production  of  petroleum  and 
natural  gas  is  expected  to  cause  employment  in  this  category  to 
decline  from  its  estimated  I960  level  of  340  persons  to  a 2020  level 
of  100,  as  suming  that  no  major  petroleum  discoveries  will  be  made 
in  the  .Area.  Table  63  also  reflects  this  projection.  * As  the  pro- 
jection indicates,  it  will  not  be  until  the  1980's  that  increasing  em- 
ployment in  the  nonmetallic  category  (principally  the  sand  and 
gravel  industry)  is  expected  to  offset  declining  employment  in  the 
petroleum  and  natural  gas  industry. 


TABLE  63.  TOTAL  MINING  EMPLOYMENT  IN  AREA. 
1960  AND  PROJECTED  TO  2020 


Year 

Nonmetallic 

Minerals 

Petroleum  and 

Natural  Gas 

T otal 

1960 

410 

340 

750 

1970 

462 

275 

737 

1980 

548 

150 

698 

1990 

632 

156 

788 

2000 

776 

125 

901 

2010 

973 

125 

1.098 

2020 

1,  183 

100 

1.283 

Source:  U.  S.  Census  of  Population:  I960,  General 
Social  and  Economic  Characteristics, 

Michigan. 

1970  to  2020:  Battelle  estimate. 

The  total  estimated  mining  employment  was  divided  among 
the  subareas  by  assuming  that  each  subregion  would  continue  to 
account  for  the  same  proportion  of  the  total  that  was  reported  in  the 
I960  Census.  This  is  compatible  with  both  the  subarea  projections 
of  sand  and  gravel  production  (in  which  each  subarea  is  expected  to 
maintain  approximately  its  I960  share  of  total  output)  and  projected 
petroleum  and  natural  gas  production,  which  is  expected  to  decline 
in  all  presently  producing  subareas.  (See  Bureau  of  Mines  Report 
in  appendixes.  ) The  resulting  decennial  projections  for  mining 
employment  by  subarea  are  shown  in  Table  64. 


“Although  employment  by  the  major  oil  companies  has  been  greatly  cut  back,  it  is  expo  ted  that 
small,  independent  exploration  will  continue. 
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Subarea 

1960 

1970 

1980 

1990 

2000 

2010 

Grand  Rapid 

47 

.141 

:!*J7 

>102 

417 

508 

594 

West  ( Central  belt 

60 

59 

.so 

f»3 

72 

88 

103 

Lansing 

1‘26 

124 

117 

131 

152 

184 

216 

Northeast  Fringe 

75 

74 

70 

78 

90 

no 

128 

Jackson 

142 

139 

KM 

148 

170 

MP’ 

242 

Area 

750 

737 

G98 

782 

901 

1098 

1283 

Source:  U.  S.  Census  Population:  1 h ( i , :ai  S,„  i.il  and  K onoinic  ( .naraetere  i .<  . 
Michigan.  Tabu  >' 

1970  to  ‘Mi'20:  Hatlcllc  . i:  *•.  . 


Transportati  n.  Dur  .,g  i 
ployment  in  transportation  n. 

12,617  to  12,205  employee-, 
trends  in  the  transportai  aid  r 
road  employment  exceed  the 

and  warehousing.  Table  65  of  the 

of  this  change. 

Projections  of  employment  n tr.a:  rtation  are  based 

discussions  with  officials  ol  trucking  comp..nie  , warehouse  - , 
railroads  and  airports  in  the  \xea . ’> , > takei  into  conside rati 

are  the  historical  trends  in  th<  three  trat  portatioi  . roups  pi 
consideration  of  the  current  and  near-future  technolog  . inno-  : - 
tions  that  are  greatly  revolutionizing  tin  entire  transportation  Held 

The  trucking  industry  employment  m the  \rca  increased  at 
an  annual  rate  of  2.  5 per  cent  per  year  etween  1950  and  1 * 1 1>  . 

This  is  less  than  the  growth  experienced  in  1940-1950,  althout  i 
the  exact  difference  is  um  crltin  due  t . ■ 1 1 Crns.,  in*  o . s i •• 
"warehousing"  with  "trucking"  tor  ti  e fir:  I ' me  u 1 •* 
tend  to  indicate  that  the  ,,r.  r, 

will  continue  throng!  >*  th«  1 'tilted  ,1*  \r,  I 

Grand  Rapids  subar*  n<  ntair  1 1 1 a 1 am 

carriers  The  impr,  ed  mier-iatc 
of  increased  size  tnd  ,yeig!:l  land  a ■ 
improved  loading  and  1 


eking  industry 
Area.  The 
mm*  n mot • ’ r 


expected  to  lead  to  greater  volum  md  employment  in  the  trucking 
industry.  I he  employment  in  trucking  and  warehousing  is  pro- 
jected to  increase,  at  the  somewhat  lower  annual  rate  of  2 per  cent 
per  year  between  I960  and  1980,  and  at  a rate  of  1.4  per  cent  per 
year  thereafter.  This  increase  premises  to  outweight  the  short- 
term decline  in  railroad  employment  and  will  lead  to  increased 
employment  in  the  over-all  transportation  category. 

Railroad  employment  during  the  1950-1960  decade  decreased 
at  an  annual  rate  of  about  3.  3 per  cent  in  the  Area.  The  rate  of 
decline  was  Z.  5 per  cent  per  year  in  Michigan  and  3.8  per  cent  per 
year  in  the  U.  S.  Many  uncertain  factors  cloud  the  err  foyment 
future  of  this  industry:  possible  railroad  mergers,  changes  in 
crew  size,  yard  automation,  increased  "piggy  back"  activity,  and 
increased  use  of  trilevel  railroad  cars  for  auto  transport  have 
implications  for  future  employment  levels  in  the  Area.  New  de- 
velopments in  interurban  high-speed  r li  pa  sseng<  r transportatioi 
could  also  effect  rail  employment. 

The  future  employment  outlook  wa  discussed  with  sevi 
officials  of  railroads  serving  the  An  a.  As  a result,  the  d 
railroad  employment  is  projected  to  co  . one  through  T'gi;  at  a 
somewhat  lower  rate  than  that  of  the  1 -u’s.  A modest  increase  . n 

employment  is  expected  during  the  remainder  of  the  projection 
period. 

In  1960,  about  11  per  cent  of  the  Area’s  transportation  em- 
ployees were  mployed  in  the  category  "Other  Transportation". 
Most  of  these  art  in  t h < bus,  taxi,  or  air  transportation  field. 

This  group  is  projected  to  increase  mode  rately  and  constitute 
about  1 Z per  cent  of  the  2020  total.  Table  66  lists  the  projected 
employment  for  the  various  transportation  categories. 
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TABLE  66.  TRANSPORTATION  EMPLOYMENT  BY  SUBCATEGORY  IN  AREA. 
1960  AND  PROJECTED  TO  2020 


Y ear 

Railroad 

Trucking  and 
Warehousing 

Other 

T ransportation 

Total 

I960 

4,297 

6,  142 

1,  766 

12, 205 

1970 

4,  000 

7,  400 

1,  900 

13,  300 

1980 

3,  800 

9.  O00 

2,  000 

14,  800 

1990 

3,900 

10,300 

2,  180 

16,380 

2000 

4,000 

11,  900 

2,300 

18,200 

2010 

4,180 

13,500 

2,  500 

20, 180 

2020 

4,400 

15,600 

2,660 

22.  660 

Source:  I960,  U.  S.  Census  of  Population:  1960,  General  Social  and  Eco- 
nomic Characteristics.  Michigan,  Table  85. 

1970-2020:  Battelle  projections. 


Communications . The  communications  industry  is  primarily 
composed  of  telephone,  telegraph,  and  radio  and  television  broad- 
cast workers.  Eighty-seven  per  cent  of  the  workers  are  in  tele- 
phone and  telegraph. 

The  monopolistic  nature  of  the  industry  means  that  there  are 
relatively  few  companies  in  any  of  the  subareas  and,  because  of 
the  Bureau  of  the  Census  disclosure  regulations,  official  data  are 
quite  fragmentary  and  incomplete. 

To  get  around  this  problem  the  numbers  of  communications 
workers  in  the  U.  S.  and  Michigan  have  been  related  to  population 
in  Table  6t  and  Figure  13.  In  the  past,  the  U.  S.  has  required 
more  communication  workers  per  1000  population  than  has  the  state 
of  Michigan.  This  relationship  was  corroborated  by  field  inter- 
views. It  reflects  the  fact  that  the  technological  sophistication  of 
capital  in  the  communications  industry  varies  regionally  throughout 
the  U.  S.  , with  the  more  industrially  developed  states  having  the 
newer  equipment. 

This  technological  differential  between  Michigan  and  the  U.  S. 
is  expected  to  narrow  as  the  telephone  industry  completes  its  con- 
version to  electronic  and  solid-state  equipment.  This  is  reflected 
in  Figure  13  and  Table  67  by  the  Battelle  projections  for  the  years 
1970  to  Z0?.0 
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Multiplying  the  projected  ratio  (communications  workers/ 
population)  by  projected  population  estimates  yields  projected  em- 
ployment in  communications  for  the  years  197  0 to  ZOZO  for  both  the 
U.  S.  and  Michigan.  These  figures  are  given  in  Table  67.  Total 
employment  is  predicted  to  decline  slightly  through  1970  and  then 
begin  to  grow.  This  rate  of  growth  for  the  1970-Z0Z0  time  period 
is  1.2  per  cent  for  the  U.  S.  and  for  Michigan.  Field  interviews 
also  indicate  that  employment  in  the  telephone  industry  as  a whole 
would  still  continue  to  decline  slightly  in  the  near  future,  but  the 
Bell  System  expects  this  trend  to  reverse  soon,  so  employment  is 
expected  to  grow  at  about  1 to  1-1/Z  per  cent  annually. 

Employment  in  the  Area  and  its  subareas  is  projected  by 
assuming  that  employment  will  be  proportional  to  population.  As 
noted  above,  this  assumption  was  necessitated  by  the  lack  of  data 
at  these  levels  of  dissegregation.  The  results  of  these  calcula- 
tions are  given  in  Table  81. 


Utilitie  s . The  utilities  category  is  defined  by  the  U.  S. 
Census  to  include  employees  in  five  subcategories:  electric  'i^ni 
and  power,  and  electric-gas  utilities;  gas  and  steam  suppiy  sys- 
tems; water  supply;  sanitary  services;  other  and  not  specified 
utilities.  Of  the  57  5 3 employees  reported  in  the  Area  in  I960, 
over  80  per  cent  (4601  employees)  were  in  the  three  SMSA's  of  the 
subareas  (Grand  Rapids,  Lansing,  and  Jackson).  In  this  group, 
approximately  70  per  cent  of  total  employment  was  in  the  electric: 
and  electric-gas  utilities. 

Consumers  Power  Company,  with  headquarters  in  Jackson, 
is  the  major  employer  in  the  electric  utility  group.  The  company 
serves  most  of  the  Area,  maintaining  large  staffs  in  Lansing, 
Grand  Rapids,  and  Owosso.  In  addition,  there  are  several 
municipal  electric  c unpanies  in  the  Area,  the  largest  of  which 
serves  the  city  of  Lansing. 

Employment  projections  for  this  category  take  into  account: 
(1)  a historical  analysis  of  utility-employment  data,  (Z ) field  inter- 
views with  public  and  private  utility  officials,  and  (3)  recognition 
of  the  technological  trends  occurring  in  the  utility  industry. 

Table  68  shows  historical  employment  by  subareas.  As  can  be 
seen  from  the  table,  employment  in  the  Area  changed  from  a 2.  Z 
per  cent  per  year  rate  of  increase  in  1940-1950  to  an  annual  rate 
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of  1 . 4 per  cent  in  1950-1960.  The  comparable  State  rates  dropped 
from  3.  8 per  cent  to  0.  4 per  cent  per  year. 


rABLE  68.  EMPLOYMENT  IN  UTILITIES  IN  THE  SUBAREAS.  AREA.  MICHIGAN,  AND 
UNITED  STATES,  1940,  1950,  AND  1960 


1940  1950  1960 


Subarea 

Number 

Per  Cent 
of  Area 

Number 

Per  Cent 

of  Area 

Number 

Per  Cent 

of  Area 

Grand  Rapids 

1,338 

33.4 

1,650 

32.7 

1,593 

27.7 

West  Central  Belt 

240 

6.  0 

368 

7.3 

413 

7.2 

Lansing 

870 

21.7 

1,110 

22.0 

1,353 

23.  5 

Northeast  Fringe 

355 

8.9 

406 

8.0 

392 

6.8 

Jackson 

1,202 

30.  0 

1,510 

29.9 

2,002 

34.8 

Area 

4,005 

100.  0 

5,  044 

100.0 

6,753 

100.0 

Michigan 

24, 

287 

35,278 

36,878 

United  States 

542,382 

781,907 

898,585 

Note:  Detail  may  not  add  to  totals  due  to  rounding. 

Sources:  U.  S.  Census  of  Population:  1940,  Characteristics  of  the  Population,  Michigan, 

Tables  18  and  23. 

U.  S.  Census  of  Population:  1950,  General  Characteristics,  Michigan,  Tables  30 
and  43. 

U.  S.  Census  of  Population:  1960,  General  Social  and  Economic  Characteristics, 
Michigan,  Tables  61  and  85;  General  Social  and  Economic  Characteristics,  United 
States  Summary,  Table  92. 

Consumers  Power,  the  major  utility  employer  in  the  Area, 
used  to  be  primarily  a construction  company  and  is  now  primarily 
a service  and  maintenance  company.  Modern  equipment  has  en- 
abled the  company  to  reduce  the  size  of  its  work  crews.  Increased 
mechanization  and  automatic  data  processing  have  also  led  to  the 
decreasing  rate  of  employment  growth.  Although  the  Area's 
electrical-energy  requirements  increased  by  almost  350  per  cent 
during  1940-1960,  employment  increased  by  less  than  50  per  cent. 

Information  concerning  the  future  employment  outlook  was 
gathered  in  interviews  with  officials  at  Consumers  Power  Company, 
the  Lansing  Board  of  Water  and  Light,  and  the  water  and  sanitary 
departments  in  Jackson,  Lansing,  and  Grand  Rapids.  The  infor- 
mation from  the  interviews  combined  with  an  evaluation  of  the 
historical  trend  led  to  projecting  a modest  increase  in  the  Area's 
employment,  as  seen  in  Table  69-  During  the  projection  period, 
the  rate  of  growth  experienced  in  the  Area  is  expected  to  approach 
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that  experienced  by  the  state  of  Michigan  in  the  i95U-lVbU  pern  d . 
The  projections  therefore  assume  a 0.9  per  cent  annual  growth  rate 
during  1900-1980  and  a 0.  6 per  cent  rate  during  1980-2020. 


TABLE  69.  EMPLOYMENT  IN  THE  UTILITIES  IN  THE 
AREA.  1960  AND  PROJECTIONS  FOR 
1970-2020 


1960 

5753 

1970 

6292 

1980 

6882 

1990 

7307 

2000 

7758 

2010 

8237 

2020 

8744 

Source  1960  U S 

' ensu:  ol  Population  Cttni  ral 

Social  uiiJ  Economic  i harm  ter miics. 

MichiR 

an. 

1970  to  2020 

Battelk  projection. 

Contract  Construction.  Th<  industries  of  contract  construe 
tion;  wholesale  and  retail  trade;  finance,  insurance,  and  real 
estate;  business  and  repair,  and  personal  services  are  projected 
the  basis  of  similar  factors.  They  are  projected  on  the  assump- 
tion that  their  growth  will  be  determined  primarily  by  future  pop- 
ulation and  employment  growth  (in  other  industries)  and  by 

growth  in  general  business  activity.  In  I960,  there  were  ap- 
proximately 20,000  employed  in  contract  construction  in  the  Area 
constituting  about  5.  2 per  cent  of  total  employment  in  the  Area 
(see  Table  60).  Some  small  decline  in  the  relative  share  of 
employment  in  contract  construction  during  the  1 960'  ^ and  1970's 
is  likely  as  new  construction  techniques  and  materials  lead  to  a 
decline  in  labor  inputs  required  to  maintain  a given  levi  1 of 
construction  activity.  It  is  antu  ipated  that  technological  develop- 
ments in  the  construction  industries  will  include  advances  into 
larger  and  more  powerful  equipment,  improvement  in  materials 
and  materials  handling,  prefabrication  of  building  > omponents, 
and  changes  in  architectural  design. 
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Today,  earth  moving  machines  allow  essentially  the  same 
amount  ot  operating  labor  to  move  many  times  the  amount  of  ma- 
terial that  could  be  moved  a few  years  ago.  Automatic  controls 
r ave  become  more  widespread,  and  improvements  in  such  com- 
-nent  parts  as  transmissions  has  increased  machine  productivity 
greatly.  I he  use  of  tower  cranes  is  solving  many  material- 
h and  ling  problems  associated  with  the  construction  of  very  tall 
5 •lldln8s>  and  the  use  of  other  specialized  machinery  (such  as 
Mastering  machines)  is  reducing  labor  requirements.  On  large 
projects,  computer  scheduling  of  operations  improves  the  alloca- 
tion of  labor,  equipment,  and  materials.  The  trends  to  off-site 
manufacturing  of  building  components,  to  greater  mechanization  of 
building-materials  handling  equipment,  and  to  lessened  responsive 
ness  to  day-to-day  weather  conditions,  all  tend  to  reduce  labor 
requirements . 

On  the  other  hand,  the  level  of  demand  for  business  and  resi- 
dential construction  will  rise  because  of  increases  in  population, 
replacement  demand  for  new  and  better  houses,  and  trends  of 
growth  in  national  output  and  employment.  Employment  in  public 
construction  will  also  increase  rapidly  because  of  expanding  needs 
for  schools,  highways,  urban  renewal  programs,  hospitals, 
sewer  and  water  systems,  and  other  socially  provided  services. 

Considering  these  counter  trends,  some  small  decline  in  the 
share  of  total  employment  accounted  for  by  contract  construction 
can  be  projected  during  the  1970's  and  1980's.  Thereafter  con- 
struction employment  will  tend  to  grow  slightly  relative  to  total 
employment.  By  2020,  it  is  projected  that  construction  employ- 
ment in  the  Area  will  constitute  5.  2 per  cent  of  total  employment, 
approximately  the  same  proportion  as  in  I960. 


Wholesale  and  Retail  Trade.  In  I960,  wholesale  and  retail 
trade  together  employed  nearly  70,000  people  - slightly  more  than 
18  per  cent  of  the  Area's  total  employment.  Nearly  59,000  persons 
were  employed  in  retail  trade. 

Whole  sale -trade  employment  may  be  classified  in  four  broad 
categories:  assemblers,  buyers,  and  those  engaging  similar 
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activities,  brokers,  agents,  and  commission  merchants;  sales  and 
other  branch  offices  maintained  by  manufacturing  concerns;  and 
merchant  wholesalers. 


As  indicated  above,  employment  in  wholesale  trade  consti- 
tuted less  than  one-fifth  of  total  employment  in  trade  in  I960.  This 
proportion  remained  remarkedly  stable  over  the  last  several 
decades  and  is  expected  to  continue  to  do  so  in  the  future.  However, 
wholesale  trade  is  subject  to  more  technological  innovation  than  re- 
tail trade. 

For  instance,  efficiency  in  wholesale  trade  is  expected  to 
grow  through  the  use  of  automatic  equipment  for  wrapping,  sorting, 
and  moving  goods,  through  fuller  use  of  conveyerized  materials 
handling  systems,  through  use  of  data-proces  sing  equipment  in  in- 
ventory control,  and  through  central  prepacking  of  perishable  foods 
and  possible  advances  in  food  processing  techniques  that  could  re- 
duce the  refrigeration  requirements.  Moreover,  a large  part  of 
the  increased  employment  in  this  industry  is  expected  to  be  met  by 
part-time  workers,  including  women  and  younger  workers. 

In  light  of  the  anticipated  increased  demand  for  all  s.-i  .ices, 
including  wholesale  and  retail  trade,  it  is  projected  that  wholesale 
trade  will  account  for  3.8  per  cent  of  total  employment  in  the  .Area 
in  1970  and  for  3.9  per  cent  in  1980.  Subsequently,  increased 
productivity  should  arrest  this  relative  growth.  By  2020,  it  is 
projected  that  wholesale  trade  will  account  for  3.7  per  cent  of  the 
Area's  total  employment. 

Historically,  retail  trade  has  experienced  relatively  insig- 
nificant increases  in  productivity.  There  are  many  technological 
changes  which  will  have  an  impact  on  employment  in  retail  trade 
in  the  future.  These  include  automatic  checkout  counters,  more 
use  of  vending  machines,  expansion  of  electronic  data  processing, 
improved  accounting  methods,  control  operations,  and  possible 
use  of  point-of-sale  recorders  which  collect  details  of  transactions 
on  register  tapes  for  optical  scanning  as  computer  inputs.  Never- 
theless, there  is  little  reason  to  believe  that  these  productivity 
increases  will  offset  the  anticipated  increased  demand  for  employ- 
ment in  retail  trade  resulting  from  growing  consumer  demand 
derived  from  increased  income.  Therefore,  retail  trade  has  been 
projected  as  accounting  for  a slightly  larger  percentage  of  total 
employment  in  the  Area  during  the  projection  period.  In  I960, 
retail  trade  provided  14.9  per  cent  of  the  Area's  employment. 
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By  1970,  it  is  projected  to  provide  15.4  per  cent,  and  by  2020, 

15.  5 per  cent.  In  other  words,  employment  in  retail  trade  is  ex- 
pected to  grow  from  approximately  59,000  in  I960  to  155,000  by 
the  year  2020. 


Finance,  Insurance,  and  Real  Estate.  In  I960,  approximately 
13.4  thousand  people  in  the  Area  were  employed  in  the  finance, 
insurance,  and  real  estate  industry.  Thus,  this  industry  accounted 
for  3.4  per  cent  of  total  employment  in  the  Area. 

In  banking,  greater  use  of  computers  and  magnetic-ink  char- 
acter recognition,  automation,  electronic  bookkeeping  machines, 
machines  to  receipt  deposits,  and  closed-circuit  TV  combined  with 
the  pneumatic  tubes  and  other  advances  will  lead  to  faster  customer 
service  and  improved  efficiency.  Extension  of  electronic  data 
processing,  automatic  reading  devices,  data-transmission  sys- 
tems, and  a host  of  marketing  innovations,  inclur’’ng  sales  of 
packaged  policies  by  insurance  companies  and  direct  selling,  are 
among  recent  sources  of  higher  productivity  in  this  industry. 
Demand  for  the  services  which  this  industry  provides  is  expected 
to  grow  in  proportion  to  rapidly  expanding  incomes  and  the  sub- 
stantial growth  anticipated  in  the  number  of  professional  and  tech- 
nical workers.  While  employment  is  expected  to  grow,  it  will  be 
at  a lower  rate  than  in  recent  postwar  years  because  of  technologi- 
cal change  s . 

Consequently,  the  service  industry  is  projected  to  account 
for  approximately  3.8  per  cent  of  total  employment  in  197  0 and  to 
grow  to  the  point  where  it  accounts  for  over  5 per  cent  of  employ- 
ment in  2020.  In  other  words,  by  2020  there  will  be  over  50,000 
people  employed  in  the  Area  in  finance,  insurance,  and  real  estate, 
an  almost  four-fold  increase  over  employment  in  i960. 


Business  and  Repair  Services.  Business  and  repair  services 
cover  a variety  of  activities,  including  advertising,  duplicating, 
addressing,  blueprinting,  photocopying,  window  cleaning,  news 
syndication,  private  employment  agencies,  research,  development 
and  testing  laboratories,  management  and  consulting  services, 
automobile  repair  services  and  garages,  and  other  miscellaneous 
repair  services.  This  conglomerate  industry  provided  employment 
for  approximately  8.  5 thousand  workers  (about  2 per  cent)  in  the 
Area  in  I960. 
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Growtl  of  this  mdusti'  s enhanced  by  the  growth  c*  .nanu- 
factu ring  anci  other  nonlocal  mdus tries  who  contract  out  thee, 
specialized  service  needs.  On  the  other  hand,  many  business 
services  such  as  printing  and  duplication  are  experiencing  rapid 
increases  in  labor  productivity.  Some  repair  services  are  likely 
to  constitute  a decreasing  sot.-'  e of  jobs  in  the  future  as  more  and 
more  components  are  replaced  rather  than  repaired  in  future 
machine  s . 

Because  of  this  admixture  of  forces,  business  and  repair 
services  are  projected  to  grow  at  approximately  the  same  rate  as 
total  employment  between  I960  and  1980.  Thereafter,  howe-  er  , it 
is  anticipated  that  the  growth  of  manufacturing  industries  will  lead 
to  some  relative  growth  in  business  and  repair  services  as  a source 
of  employment.  As  a result,  by  2020,  it  is  projected  that  these  in- 
dustries will  account  for  2.4  per  cent  of  total  employment  in  the 
Area  and  employ  approximately  24,  000  people. 


Personal  Services.  Personal  services  include  such  activities 
as  private  household  workers,  hotels,  laundering,  cleaning  and 
dyeing  services,  dressmaking  shops,  shoe  repair  shops,  barber 
shops,  and  beauty  shops. 

In  I960,  over  19,000  people  in  the  Area  were  employed  in  the 
personal-services  industry.  This  industry  accounted  for  nearly 
4.  9 per  cent  of  total  employment  in  the  Area  in  that  year.  Employ- 
ment in  this  industry  is  expected  to  increase  in  the  future  in  pro- 
portion to  total  employment  as  increases  in  per  capita  income  at 
, vth  of  younger  age  groups  lead  to  a relative  expansion 
demand  for  those  providing  personal  services.  It  is  not  antic  ip  a i 
that  major  technological  change  will  affect  the  demand  tor  labor  in 
this  industry.  Therefore,  it  is  projected  that  the  personal  service 
share  of  total  employment  in  the  Area  will  rise  due:  g the  projee  turn 
period.  It  is  estimated  that  by  2020  this  industry  will  employ  ap- 
proximately 54,000  persons  and  account  for  5.4  per  cent  of  total 
employment  in  the  Area. 
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Entertainment  and  Recreation.  A multitude  of  service 
activities  are  included  in  entertainment  and  recreation , including 
the  motion-picture  industry,  bowling  halls,  pool  parlors,  yacht 
clubs,  golf  courses,  and  city  playgrounds.  The  trend  toward  in- 
creasing amounts  of  leisure  time,  income,  and  education  lias  led  to 
a growing  demand  for  all  types  of  recreational  activities.  States 
and  regions  have  been  actively  competing  for  increased  shares  of 
the  growing  recreational  expenditures.  As  a result,  numerous 
studies  have  been  and  still  are  being  conducted  to  assess  national 
and  regional  recreational  needs  and  to  determine  local  recreation 
potential. 

Increased  demand  for  entertainment  and  recreational  activ- 
ities is  easily  documented  by  various  statistics  from  increased 
movie  attendance  to  overcrowded  park  facilities.  Although  these 
increases  in  user  demand  cannot  be  converted  directly  to  increases 
in  employment,  it  is  safe  to  conclude  that  employment  in  the  enter- 
tainment and  recreational  field  will  increase  substantially  during 
the  projection  period. 

Historical  data  indicate  that  Area  employment  in  this 
category  increased  slightly  during  1940-1960  (1950  data  were  in- 
flated by  the  inclusion  of  radio  and  TV  broadcasters  and  cannot  be 
used).  It  is  expected  that  employment  in  this  category  will  con- 
tinue to  maintain  its  1960  share  of  Area  employment  (about 
0.  5 per  cent)  during  the  projection  period.  As  a result,  the  num- 
bers of  persons  employed  in  this  industry  are  projected  to  increase 
at  an  annual  rate  of  approximately  1.  5 per  cent  throughout  the 
projection  period. 

Professional  Services.  Although  this  report  does  not  attempt 
to  detail  the  precise  nature  of  the  changes  which  will  be  occuring 
in  the  structure  of  the  economy  during  the  sixty  years  from  i960  to 
2.0Z0 , many  of  these  changes  are  evident  in  the  statistics  presented. 
For  example,  labor  force  participation  is  expected  to  decline,  even 
after  the  effects  of  shortening  the  work  week  are  taken  into  account. 
Likewise,  the  projections  for  employment  in  professional  services 
(and  for  public  administration,  discussed  in  the  next  section)  should 
be  disc  ussed  somewhat  more  fully  to  point  out  the  social  and 
economic  changes  which  are  expected  to  result  in  the  patterns  shown. 

From  Table  59  it  is  evident  that  employment  in  the  Area's 
professional  services  will  expand  by  more  than  65  per  cent 


between  1960  and  1980  and  by  Z0Z0  will  reach  a level  more  than 
four  times  its  I960  level.  Only  public  administration  is  expected 
to  grow  faster.  This  growth  can  be  explained  in  terms  of  the 
types  of  employment  associated  with  professional  and  related 
services.  This  category  includes  such  activities  as  medical  and 
other  health  services,  legal  services,  education,  welfare  and 
religious  services;  and  engineering,  architectural,  accounting, 
and  bookkeeping  services.  These  activities  will  grow  rapidly  in 
employment  for  three  fundamental  reasons: 

(1)  Historically,  when  discretionary  income  has 
risen,  outlays  on  these  professional  services 
have  gone  up  proportionately.  By  1980,  ac- 
cording to  the  projections  contained  in  this 
report,  national  income  per  capita  will  have 
increased  to  a level  of  $3,670,  nearly  60  per 
cent  over  the  I960  level.  By  Z0Z0,  this  mea- 
sure will  exceed  $8,500.  This  implies  that 
the  demand  for  professional  and  related 
services  will  rise  even  more  rcipidly. 

(Z)  The  emergence  of  a human-resources-oriented 
economy  will  stimulate  expansion  of  educational 
services.  As  mentioned  earlier,  individuals  will 
participate  increasingly  in  education.  This  will 
apply  to  adults  as  well  as  to  the  younger  age 
groups.  While  it  is  anticipated  that  teaching  in- 
novations can  be  made  which  will  increase  the 
number  of  students  served  by  a single  teacher, 
in  many  instances  the  expansion  of  specialization 
and  the  growth  of  advanced-degree  work  will  have 
an  offsetting  influence,  leading  necessarily  to 
lower  student/ teache  r ratios. 

(3)  Employment  in  professional  and  related  servuc 
is  in  large  measure  a personal  service  offered  bv 
a professionally  trained  individual.  At.  a result, 
it  is  unlikely  that  productivity  in  this  sector  will 
rise  significantly.  In  other  words,  growing  de- 
mand will  be  translated  into  relatively  more  em 
ployment  in  these  activities.  Hem  e hy  1980, 
professional  and  related  services  in  the  Area  are 
expected  to  account  for  15.  7 per  cent  of  all  em 
ployment , compared  with  13.  3 per  cent  in  1°‘  0 
and  a proje<  ted  level  of  Zl.  6 per  cent  in  .’07.0. 
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As  patterns  of  living  change  to  serve  the  needs  of  a more 
sophisticated  and  demanding  public,  regional  economies  throughout 
the  Nation  will  shift  along  lines  indicated  by  these  projections  for 
the  Area.  One  measure  of  a region's  comparative  advantage  will 
be  the  level  of  professional  and  related  services  available  to  it. 

The  generally  favorable  prospects  for  the  Area  which  are  implicit 
in  this  report  rest  upon  a judgment  that,  in  general,  the  Area  will 
succeed  in  attracting  and  developing  these  services.  Hence,  these 
relative  shifts  in  employment  from  manufacturing  to  services  are 
particularly  crucial  to  the  projected  development  of  the  Area. 


Public  Administration.  Closely  related  to  the  provision  of 
professional  and  technical  services  is  the  public  administration 
sector.  This  kind  of  employment  is  defined  as  largely  adminis- 
trative, since  the  operating  segments  have  been  included  in  other 
employment  categories.  For  example,  the  State  administrative 
offices  for  education  are  included  in  public  administration,  but 
the  major  portion  of  employment  provided  by  the  public  schools 
(i.  e.  , teachers)  will  be  included  with  the  professional  and  related 
services. 

The  growth  projected  here  for  publi'  administration  is  large 
in  relative  terms  (see  Table  59).  By  1980  this  type  of  employment 
will  be  80  per  cent  larger  than  in  i960  and  by  2020  it  will  be  over 
five  times  its  I960  size.  T!  c number  of  employ,  es  ;n  the  Area's 
public  administration  will  grow  from  15,200  in  i960  to  27,500  in 
1980,  to  85,000  in  2020.  F1  when  the  different  activities 

which  the  various  levels  1 gov»  rnment  will  be  expected  to  admin- 
ister are  considered,  this  g r >wth  does  not  appear  so  dramatic. 

In  the  mid-1960's,  e.  onomists  and  .cial  observers  gener- 
ally agree  that  the  wave  of  young  people  currently  seeking  entry 
into  the  labor  force  and  our  institutions  of  higher  education  have 
an  impact  which  is  bringing  into  focus  a number  of  major  prob- 
lems that  call  for  expanded  public  programs.  When  these  prob- 
lems are  added  to  the  difficulties  associated  with  retraining  the 
displaced  workers  over  40  years  old  and  with  the  expanding  re- 
tired population,  it  is  evident  that  employmient  in  public  admin- 
istration must  expand.  This  statement  can  be  made  with  con- 
fidence, since  major  new  programs  have  already  been  legislated 
and  others  are  currently  in  the  legislative  hearing  rooms. 
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This  division  of  employment  includes  federal,  state,  and 
local  governments,  so  it  is  not  necessary  to  evaluate  the  alter 
natives  foi  developing  these  services.  Even  when  federal  funds 
are  involved,  the  concern  in  these  projections  is  the  employment 
which  will  be  found  within  the  Area  and  the  subareas.  During  the 
1950-1960  decade,  employment  in  public  administration  increased 
at  an  annual  rate  of  2.  5 per  cent.  Growth  to  the  projected  1980 
level  of  27.  5 thousand  workers  implies  an  annual  growth  rate 
of  3.  0 per  cent.  This  higher  growth  rate  is  certainly  justified  by 
the  anticipated  expansion  of  programs.  In  i960  there  were  72  per 
sons  to  be  served  by  each  public-administration  employee.  By 
1980  this  ratio  will  be  reduced  to  54.  8,  a decline  of  23  per  cent. 
The  projected  employment  in  2020  represents  a further  decline  of 
43  per  cent  in  the  ratio  during  the  four  decades  from  1980  to  2020. 

These  projections  reflect  both  our  recognition  of  a continu- 
ing demand  for  public  services  and  our  evaluation  of  the  degree  to 
which  technological  change  will  affect  public  administration.  Whil. 
productivity  is  difficult  to  measure  in  activities  which  do  not  p r 
vide  a tangible  output*  (and  where  quality  is  especially  important), 
it  would  appear  that  many  of  the  services  found  within  public  ad- 
ministration will  not  be  subject  to  radical  innovations  affecting 
productivity.  A variety  of  administrative  labor  saving  devices  hav 
emerged  including  computers,  microfilm,  copy  equipment,  and 
data  transmission  and  communications  and  materials-handling  u, 
vices.  These  advances  increase  efficiency  and  reduce  employ 
ment  in  certain  clerical  tasks,  in  routine  jobs,  and  in  other  sm 
liar  activities.  For  example,  in  1963,  the  Federal  go\e  rumen; 
had  1,248  electronic  computers.  These  developments  undoubtedly 
create  many  new,  highly  skilled  jobs  while  eliminating  unskilled 
or  semiskilled  employment  opportunities.  In  the  Keck  r G<>v.  m 
ment,  for  example,  electronic  computers  are  being  used  in  a. 
counting,  check  disbursing,  insurance  payments,  tax-  r<  t ,r;  : 

cessing,  and  inventory  control.  Certain  Federal  agon.  u , . r. 
looking  into  the  possibility  of  using  optical  character  -eon  , 

(OCR)  equipment  for  automatically  reading  and  tr.v.si 
original  text  onto  cards,  paper,  or  magnetic  tape,  o - ever.  <h  ; , y 
into  computers.  Any  of  these  applications  can  feed  input  data  u.m 
computers  and  thus  eliminate  manual  t ransc ri ption  by  keep  -i  h 
ope  rato  r s. 

•Set  Bureau  of  t‘;t  Budget,  Meas,  nn^;  Productivity  of  IkIcmi  t»  vermin  : Oiy  n i.  , 

IJ.S.  Government  Printing  Office,  Washington,  D.C.  (1964),  p *>. 
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The  impact  of  these  technological  developments  on  local  and 
state  governments  depends  on  the  size  and  absorptive  capacity  of 
these  agencies  and  the  nature  of  the  functions  performed.  These 
projections  are  based  on  a modest  use  of  such  innovations  in 
virtually  all  areas  of  public  administration. 

Manufacturing.  In  I960,  there  were  nearly  165,000  people  in 
the  Area  employed  in  various  manufacturing  industries.  Manufac- 
turing accounted  for  35.  1 per  cent  of  total  employment.  In  recent 
years,  manufacturing  as  a proportion  of  total  employment  in  the  na- 
tion has  been  declining.  It  is  anticipated  that  this  relative  decline 
will  continue  into  the  future.  The  decline,  reflecting  increased  pro- 
ductivity, has  permitted  expanded  output  with  less  labor  input  and 
has  increased  levels  of  income.  This  in  turn  has  led  to  a relative 
shift  in  consumer  demand  from  manufactured  goods  to  services. 
These  trends  will  also  be  felt  in  the  Area,  where  manufacturing 
employment  will  increase  but  not  as  rapidly  as  total  employment. 

By  1980,  it  is  projected  that  nearly  173  thousand  people  will 
be  employed  in  the  Area's  manufacturing  industries  and,  by  2020, 
nearly  230  thousand.  As  a result,  manufacturing  will  account  for 
31.  4 per  cent  of  employment  in  1980  and  only  23.  0 per  cent 
in  2020. 

The  total  employment  projected  for  manufacturing  is 
principally  determined  by  projected  employment  in  motor 
vehicles  and  related  industries,  although  it  is  also  affected  by 
other  key  industries  in  the  area.  The  projection  for  each  of  these 
industries  is  considered  separately  in  the  following  section. 
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bFLlIQN  F,  GRAND  RIVER  BASIN: 
DETAILED  EMPLOYMENT  PRO.T  Rr.TtnNt:  von  THE 
AREA'S  MANUFACTURING  INDUSTRY  (1960-2020) 


In  order  to  project  the  general  economic  structure  of  the 
Area,  as  presented  in  the  preceding  sections,  it  has  been  neces- 
sary to  investigate  a number  of  specific  manufacturing  industries. 

T e following  sections  present  analyses  for  furniture;  stone  clay 
and  glass  products;  primary  metals;  fabricated  metal  products; 
machinery  (except  electrical  machinery);  electrical  machinery 
(with  special  reference  to  household  appliances);  transportation 
equipment;  professional,  scientific,  and  controlling  instruments; 
food  and  kindred  products;  leather  products;  printing  and  publishing; 
cinci  rubber  and  plastic  products. 

These  detailed  studies  involved  field  interviews,  both  inside 
and  outside  the  Area,  wherever  industry  experts  could  provide  in- 
formation. Furthermore,  these  studies  have  involved  careful 
analyses  both  of  historic  trends  and  of  the  general  regional  struc- 
tural changes  expected  to  occur  throughout  the  nation.  The  pro- 
jections for  the  over-all  economic  structure  of  the  Area  were  de- 
veloped with  these  data  as  the  base. 


1-25.  Furniture 


Furniture  manufacture  is  an  important  source  of  Area  em- 
ployment, particularly  in  the  Grand  Rapids  subarea.  Since  I960 
employment  in  this  industry  has  declined  because  several  plants  ’ 
closed.  Decreases  in  demand  have  been  especially  severe  for  the 
manufacturers  of  household  furniture. 

In  I960  approximately  9,000  people  in  the  Area  were  employed 
in  furniture  manufacturing;  5.  2 thousand  were  in  the  manufacture 
of  household  furniture  and  3 2 thousand  in  the  manufacture  of  office 
and  publ  ic  - build  in  g furniture. 


A recent  >tudy*  projects  the 
furniture  in  2000  as  190  per  cent  o 
responding  240  per  cent  growth  in 


value  of  shipments  of  household 
f its  1062  level,  with  a cor- 
the  value  of  shipments  of 


U S Department  of  Agriculture.  Forest  Service.  •Timber  Trendi  m the  United  state 
Forest  Resource  Report  No.  17. 
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commercial  and  institutional  furniture  over  the  projection  period. 
However,  historical  trends  suggest  that  the  Area's  furniture  in- 
dustry may  not  share  in  this  projected  growth.  Between  1948 
and  1962  the  value  of  shipments  of  household  furniture  in  the 
Nation  nearly  doubled,  as  did  the  value  of  commercial  and 
institutional  furniture.*  Employment  in  the  furniture  (and 
lumber  and  wood)  industry  of  Michigan  (most  of  w'hich  is  located 
in  the  Area)  actually  declined  from  12.8  thousand  to  11.2  thousand 
between  1950  and  I960. 

It  is  anticipated  that  between  I960  and  1980  employment  in 
the  manufacture  of  household  furniture  in  the  Area  will  decline. 

Some  of  this  decline  has  already  occurred.  Further,  it  is  antici- 
pated that  the  locational  shifts  occurring  in  this  industry  (princi- 
pally to  the  Southern  States  and  to  California)  will  continue,  to  the 
disadvantage  of  household-furniture  manufacture  in  the  Area.  As 
a result,  employment  in  household  furniture  is  projected  to  decline 
from  5.  2 thousand  in  I960  to  4.  5 thousand  by  1980. 

During  this  same  period,  however,  Area  employment  will 
increase  in  the  manufacture  of  office  furniture  and  public- building 
furniture.  The  Area's  competitive  disadvantage  in  the  manufacture 
of  furniture  of  this  type  is  much  less  than  in  the  manufacture  of 
household  furniture.  As  a result,  it  is  anticipated  that  total  em- 
ployment in  these  two  sectors  of  the  furniture  industry  will  increase 
from  3.  2 thousand  in  I960  to  5.  7 thousand  by  1970  and  then  level  off. 
After  1980,  as  incomes  continue  to  rise  and  consumer  tastes  focus 
more  on  quality  at  higher  prices,  the  manufacture  of  household 
furniture  may  recover  in  the  Area.  In  all  likelihood,  total  employ- 
ment in  the  furniture  industry  will  not  grow  appreciably  during  this 
period,  but  the  manufacture  of  household  furniture  may  replace  the 
manufacture  of  office  and  public-building  furniture  as  the  expanding 
segment  of  the  industry. 

As  a result  of  these  mixed  trends,  employment  in  furniture 
manufacture  in  the  Area  is  expected  to  grow  to  11.1  thousand  in 
1 970  and  then  to  decline  slowly  to  9.8  thousand  by  2020. 

1-26.  Stone,  Clay,  and  Glass  Products 

The  stone,  clay,  and  glass  products  manufacturing  industry 
accounted  for  only  2.4  thousand  jobs  in  the  area  in  I960  (including 

*H.  S.  Department  ot  Agriculture,  Forest  Service,  "Timber  Trends  in  the  United  States",  Forest 
Resource  Report  No.  17. 
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700  in  the  manufacture  ot  abrasive  products)  and  it  is  projected  to 
experience  mild  growth  over  the  projection  period.  It  is  antici- 
pated that  employmen  n this  industry  will  reach  3.  5 thousand  by 
20<>0  and  that  employment  in  abrasive  products  will  rise  from  700 
to  approximately  1 S00  by  that  same  year. 


1-27.  Primary  Metals 


In  I960,  the  primary-metals  industry  accounted  for  6.  2 
thousand  Area  jobs,  2,  000  in  iron  and  steel  forgings  and  4,  200 
in  other  primary-metals  industries.  Employment  trends  in  this 
industry  are  closely  related  to  employment  trends  in  the  motor 
vehicles  and  motor  vehicles  equipment  industry.  The  anticipated 
trends  in  the  latter  have  therefore  been  applied  to  the  primary- 
metals  industry  for  purposes  of  projection.  As  a result,  employ- 
ment in  primary  metals  is  projected  to  increase  from  6.  2 thou- 
sand in  I960  to  9.  0 thousand  in  1970  and  to  9.  5 thousand  by  1080. 
Thereafter,  gradual  declines  are  anticipated,  until  by  2020  this 
industry  will  be  the  source  of  8.9  thousand  jobs.  No  similar  pat- 
tern is  anticipated  for  iron  and  steel  forgings,  since  that  industry 
is  not  totally  dependent  on  motor  vehicles  and  equipment.  Con- 
sequently, it  is  anticipated  that  employment  in  iron  and  steel 
forgings  will  increase  gradually  from  2,000  in  I960  to  3,000  in 
2020. 


1-28.  Fabricated  Metal  Products 


For  purposes  of  this  analysis,  the  fabricated-metal-products 
industry  is  considered  to  consist  of  three  subindustries:  cutlery, 
hand  tools,  and  general  hardware;  metal  stampings;  and  other 
fabricated  metals  (a  residual  industry).  The  major  industry  group, 
fabricated  metal  products,  employed  just  over  16,000  people  in 
the  Area  in  1960.  It  is  projected  that  employment  in  this  group 
will  rise  somewhat  between  I960  and  1980  and  then  generally  level 
off  so  that  by  2020  there  will  be  approximately  17,000  employed  in 
tlu  industry  Analysis  of  national  data  indicate  that  employment  in 
this  industry  has  been  generally  stable  in  recent  years,  and  we  pro- 
ject it  to  remain  so.  The  Area  projections  reflect  the  assumption 
that,  taken  as  a whole,  this  industry's  employment  behavior  in  the 
Area  will  not  seriously  deviate  from  th.it  in  the  nation 
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Cutlery,  hand  tools,  and  general  hardware  was  the  source  of 
4,000  Area  jobs  in  I960.  Employment  in  this;  s ubindustry  is  pro- 
jected to  follow  the  major  group's  trend  throughout  the  projection 
period.  As  a result,  it  is  anticipated  that  employment  may  increase 
somewhat  between  i960  and  1970,  decline  slightly  to  1980,  and  then 

evel  off.  It  will  show  some  slight  rise  over  the  entire  period  1960- 

2020.  K 


The  metal-stampings  industry  in  the  Area  employed  4 8 
thousand  workers  in  I960.  This  industry  is  closely  tied  to  pros- 
per lty  in  the  motor-vehicles  industry;  and  employment  in  metal 
stampings  is  considered  to  be  closely  related  to  employment  in 
motor-vehicles  manufacture.  Consequently,  the  projected  em- 
ployment for  metal  stampings  parallels  that  projected  for  motor 
vehicles  in  the  Area  and  in  the  state.  Employment  is  projected 
to  increase  from  4.  8 thousand  in  I960  to  approximately  7.  5 
thousand  by  2020. 


1-29.  Machinery,  Except  Electrical  Machinery 


This  industry  was  a major  source  of  employment  in  the  Area 
m I960,  when  it  employed  18.  7 thousand  workers.  The  industry, 
for  purposes  of  this  analysis,  is  made  up  of  two  subgroups,  and 
a third  industry  is  included  in  one  of  the  subgroups.  These  are 
metalworking  machinery  and  its  subindustry,  special  dies  and 
tools,  and  other  nonelectrical  machinery,  a residual  conglomerate 


The  primary  determinant  of  employment  in  the  metalworking- 
machinery  subindustry  in  the  Area  is  employment  in  special  dies 
and  tools.  Employment  in  this  industry,  as  in  the  case  of  many 
others  in  the  Area,  is  related  to  demands  of  the  automobile  in- 
dustry. Consequently,  special  tools  and  dies  is  projected  on  the 
basis  of  projected  employment  in  motor  vehicles  and  equipment, 
after  allowance  for  probable  differential  productivity  trends  be- 
tween the  two  industries.  The  residual  (other  than  special  dies  and 
tools)  in  metalworking  machinery  is  projected  to  grow  slightly  over 
the  projection  period,  with  the  result  that  employment  in  this  in- 
dustry is  projected  to  increase  from  6.  5 thousand  in  the  Area  in 
I960  to  11.8  thousand  by  2020.  The  projection  of  a major  industry 
group,  all  machinery  except  electrical  machinery,  reflectsrlhc 
projection  for  metalworking  machinery  and  the  projection  for  the 
residual  "other  nonelectrical  machinery"  industry.  This  residual 
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industry  employed  12  2 thousand  in  I960.  It  is  anticipated  that  the 
industry  will  experience  an  erratic  long-term  decline  as  a source 
o.  employment,  falling  from  12.  2 thousand  in  I960  to  10.  2 thousand 
by  .1020.  This  : ■ c line  reflects  the  assumption  that  increases  in 
productivity,  as  well  as  the  relative  decline  in  consumer  demand 
ior  manufactured  goods  (the  manufacture  of  which  constitutes  the 
market  for  nonelectrical  machinery),  will  result  in  slight  declines 
in  this  industry  as  a source  of  employment. 


1-30.  Electrical  Machinery 


This  major  group  includes  establishments  engaged  in  manu- 
facturing machinery,  apparatus,  and  supplies  for  the  generation, 
storage,  transmission,  transformation,  and  utilization  of  elec- 
trical energy.  The  manufacture  ol  household  appliances  is  also 
included  in  this  group 


Household  Appliances 


The  household-appliances  industry,  is  one  of  the  major 
industries  m the  Area.  Therefore,  it  has  been  analyzed 
separately. 


Recent  demand  for  appliances  has  followed  its  own  cycle. 
Table  70  shows  the  retail  sales  volume  for  the  major  appliances 
(home  laundry  equipment,  dishwashers,  refrigerators,  freezers, 
and  ranges).  It  is  observable  that  their  sales  are  not  simply  cor 
related  with  some  single  variable  such  as  disposable  income. 
General  Electric  has  recently  completed  a very  extensive  study 
of  future  appliance  demand  * This  study  forms  an  integral  part 
of  our  analysts  and  projection  Its  method  of  forecasting  is  b.i  . d 
on  the  study  of  a sample  of  10,000  households.  A variation  of 
discrimination  analyst  • was  used,  and  household  or  market  seg- 
ments were  constructed  The  total  household  sample  was  broken 
down  into  128  market  segments,  each  with  seven  characteristics. 
This  process  enabled  General  Electric  to  identify  the  so.  ial 
economic,  and  demographic  factors  associated  with  high  and  b.w 
purchase  rates  These  factors  were  assumed  to  remain  stable 

•Ffam  Mui  New  Pc n pec 1 1 Appliance 

Annual  Forecasting  Conference.  April  17  1%4 


TABLE  70.  RETAIL  SALES  OF  MAJOR  APPLIANCES  IN 
CONSTANT  DOLLARS,  UNITED  STATES 


(Constant  1957-1959  Dollars) 


Year 

Sales,  millions  dollars 

1954 

3,067 

1955 

3,729.4 

1956 

3,929 

1957 

3,  548.8 

1958 

3,468.8 

1959 

3,996 

1960 

3,610 

1961 

3,539.7 

1962 

3,  811 

1963 

4,252 

Source:  Electrical  Merchandising  Week,  1964, 

Statistical  and  Marketing  Section,  pp  68-69. 
Wholesale  Price  Indexes.  Statistical  Abstract 

of  the  U. 

JL  (1964),  p 353. 

TABLE  71 . MAJOR-APPLIANCE  PRODUCTION  INDEX: 
U.  S.  (PROJECTED) 

Year 

Index 

1963 

100.0 

1964 

104.0 

1966 

111.0 

1966 

115.3 

1967 

119.0 

1968 

122.2 

1969 

125.4 

1970 

128.9 

1971 

133.9 

1972 

137.7 

1973 

142.0 

Source:  Genera  I Electri  c Co. , Economic  Research 
Department,  New  York  City  (1964). 
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over  time,  and  projections  were  made  taking  into  account  the  secu- 
lar changes  in  the  economy. 


I he  final  result  of  General  Electric's  calculations  is  shown  in 
Table  71.  Note  that  they  did  not  project  beyond  197  3.  To  obtain 
projections  to  1980,  an  ordinary  least-squares  trend  line  was  com- 
puted. Its  equation  is 


Index  = 91  32  + 4.  294  T, 


where  T is  the  coded  value  for  the  year  under  consideration  — 

1962  = 1,  1963  = 2,  etc.  The  final  estimated  production  index  for 
household  appliances  is  shown  in  Table  71.  It  is  assumed  that 
value  added  would  be  proportional  to  projected  output.  The  value 
added  in  household  appliances  in  1963  was  $2,052  million.  * To 
arrive  at  nati>  al  employment  figures  it  is  necessary  to  project 
value  added  per  employee.  This  is  complicated  by  the  fact  that 
technological  change  has  occurred  at  a very  rapid  pace  in  house- 
hold appliances.  From  1958  to  1963  productivity  rose  at  an  annual 
rate  of  7.  3 per  cent  per  year.  It  is  not  expected  that  the  trend 
will  continue  at  this  very  high  rate.  Therefore,  the  following 
growth  rates  of  productivity  are  assumed: 


1963-1965 

1965-1970 

1970-1975 

1975-1980 


6 per  cent 
4 per  cent 
3.  5 per  cent 
3 per  cent 


Next,  the  total  number  of  workers  in  the  household  appliance  in- 
dustry is  calculated  by  dividing  value  added  by  value  added  per 
worker.  These  estimates  are  shown  in  Table  80.  Finally, 
based  on  Michigan's  and  the  Area's  share  of  national  output  and 
employment  in  1962,  future  employment  and  output  are  projected 
assuming  that  these  regions  retain  their  present  share. 


Projections  for  employment  in  household  appliances  after 
1980  are  made  on  the  basis  of  the  assumption  that  a combination 
of  increased  productivity  as  well  as  growth  in  that  segment  of  the 
industry  located  outside  the  Area  would  result  in  relatively  stable 
levels  of  Area  employment.  Specifically,  employment  is  projected 
to  increase  from  about  4,000  workers  in  I960  to  over  5,000  in 
1970  and  1980,  reaching  a peak  of  5,500  in  1970  Thereafter, 
slight  dec  lines  are  projected  so  that  employment  in  2020  in  this 
industry  in  the  Area  is  projected  to  be  5.  0 thousand. 

*7j  S Department  ol  Commerce.  Bureau  of  the  Census,  I .ii'.'t  Cue  . of  M.r  ul.i'  niters 
Preliminary  Report  (November,  1964),  p 11. 
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Other  Electrical  Industrial  Equipment 
and  Machinery 

The  remainder  of  the  electrical-machinery  industry  (elec- 
trical industrial  apparatus,  including  motors  and  generators 
and  the  residual,  other  electrical  machinery)  has  been  one  of  the 
fastest  growing  sectors  of  the  economy.  Nationally,  in  1958,  it 
accounted  for  1.  99  per  cent  of  gross  national  product;  by  1963, 
its  share  had  risen  to  2.  44  per  cent.  The  explanation  for  this 
national  growth  is  that  a major  component  of  the  industry  is  elec- 
tronics. It  is  assumed  that  this  growth  pattern  will  continue 
through  1980.  A national  projection  is  made  on  the  basis  of  the 
assumption  that  future  labor  productivity  would  continue  to  in- 
crease at  its  past  rate  of  3.  6 per  cent  per  year.  In  light  of  the 
present  skills  of  its  labor  force,  the  Area  is  expected  to  share 
in  this  expected  national  growth.  As  a result,  employment  in 
other  electrical  machinery  in  the  Area  is  projected  to  rise  from 
1.  2 thousand  in  I960  to  over  17  thousand  by  the  year  2020. 

Presently,  persons  employed  in  the  motors  and  generators 
industry  in  the  Area  are  primarily  engaged  in  the  manufacture 
of  units  for  the  appliance  industry.  Thus,  employment  in  this 
industry  is  projected  to  be  partially  determined  by  employment 
trends  in  the  appliance  industry.  However,  employment  in 
motors  and  generators  is  expected  to  grow  more  rapidly  than 
employment  in  household  appliances,  since  firms  in  this  industry 
are  likely  to  participate  heavily  in  future  industrial  demands  for 
automated  and  semiautomated  equipment.  Therefore,  employment 
in  motors  and  generators  is  projected  to  rise  from  1.  8 thousand 
in  I960  to  9.  6 thousand  by  2020. 

1-31.  Transportation  Equipment 

Transportation  equipmi  nt,  which  includes  the  manufacture 
of  motor  vehicles  and  equipment,  is  the  most  important  single 
industry  to  the  future  economic  health  of  the  region  and  the  Area. 
As  indicated  above,  employment  in  many  other  industries  depends 
on  the  level  of  activity  in  the  transportation-equipment  industry. 

In  I960,  this  major  industry  employed  38.  7 thousand  people  in  the 
Area,  all  but  2.  6 thousand  of  whom  were  engaged  in  the  manu- 
facture of  motor  vehicles  and  equipment.  Consequently,  a de- 
tailed analysis  of  future  employment  trends  in  transportation 
equipment  has  been  undertaken. 
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Employment  in  Motor  Vehicles  and  Equipment 


Future  employment  m the  manufacture  of  motor  vehicles  and 
equipment  in  the  Area  is  perhaps  the  most  critical  element  in  the 
future  economic  prosperity  and  growth  of  the  Area.  At  the  same 
time,  projections  of  employment  trends  in  this  industry  nationally, 
in  the  Region,  or  in  the  Area  are  critically  dependent  upon  the 
assumptions  made  about  future  national  demand  for  automobiles 
and  future  trends  of  labor  productivity  in  this  industry. 

At  the  outset  of  the  analysis  of  the  demand  for  auto  produc- 
tion in  the  period  1960-2020,  several  basic  assumptions  were 
adopted,  which  are  representative  to  the  assumptions  necessary 
for  developing  projections  in  other  detailed  industries.  It  was 
assumed  that  autos,  or  a substitute  therefore  produced  by  the  cur- 
rent auto  industry,  would  continue  to  be  the  primary  means  of 
personal  travel  throughout  the  time  period.  This  involves  second- 
ary assumptions  to  the  effect  that  there  will  be  no  raw  material  or 
fuel  shortages  to  restrict  the  realization  of  this  assumption.  It  is 
further  assumed  that  highways  and  parking  will  be  adequate  for  the 
car  population. 

The  difficulties  in  projecting  motor- vehicle  output  (and 
employment)  is  illustrated  by  one  authoritative  study,  which 
projected  an  annual  output  in  the  year  2000  ranging  from 
16.  9 million  to  73.  7 million  automobiles,  a range  in  excess 
of  435  per  cent  of  the  lower  limit.* 

Although  a number  of  methodologies  were  examined  and 
tested,  the  final  method  adopted  for  projecting  employment  in 
motor  vehicles  and  equipment  is  to  combine  projections  of  de- 
mand for  motor  vehicles  with  an  analysis  of  likely  trends  in  pro 
ductivity  in  order  to  determine  employment.  Employment  in  the 
Area  and  in  the  Region  in  this  industry  are  determined  as  deriva- 
tives of  the  projected  national  employment.  Consequently,  the  bulk 
of  the  analysis  focuses  on  national  trends.  This  is  of  course  ap 
propriate,  for  the  demand  for  the  Region's  and  the  Area's  output 
will  be  determined  nationally  rather  than  by  economic  and  demo- 
graphic trends  within  the  Region  or  the  Area. 

The  first  step  in  the  analysis  is  to  select  a national  population 
estimate  for  the  target  year,  2020.  As  detailed  in  previous 
•I.andsberg,  FUc  hetman,  and  Fisher,  Rcwutces  In  America's  Future  ( Hhi.'f)  p 132. 
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sections  on  population,  the  projected  national  population  for  that 
year  is  470.  4 million.  This  number  serves  as  the  base  for  the 
derivation  of  likely  future  demand  for  automobiles.  That  demand 
and  the  employment  necessary  to  produce  cars  to  satisfy  that  de- 
mand are  estimated  by  proceeding  through  the  following  steps: 

(1)  Project  the  number  of  passenger  cars  which  will 
be  in  existence  in  the  target  year  by  determining 
the  number  of  persons  there  will  be  in  the  popula- 
tion per  automobile. 

(2)  From  the  projected  total  stock  of  automobiles, 
estimate  the  annual  demand. 

(3)  By  applying  projected  productivity  estimates  (in 
automobiles  per  worker),  derive  the  number  of 
workers  necessary  to  supply  the  annual  demand. 

The  employment  for  the  Region  and  the  Area  are  then  derived  on 
the  basis  of  proportions  of  this  projected  national  employment. 


Estimate  of  Future  Stock  of  Automobiles.  Table  72  sets 
forth  historical  data  for  the  period  1900  through  i960  showing  the 
number  of  persons  in  the  population  per  registered  passenger  car. 
These  data  are  plotted  on  Figure  14.  It  may  be  observed  that  prior 
to  the  mid- 1920's  there  was  a dramatic  decline  in  the  number  of 
persons  per  car,  or  conversely  a dramatic  rise  in  the  number  of 
cars  per  person,  as  annual  sales  were  principally  determined  by 
new  demand,  rather  than  by  the  replacement  of  used  vehicles.  By 
the  late  1920's,  the  number  of  persons  per  car  began  to  decline  at 
a much  lower  rate  as  the  market  became  more  nearly  saturated 
and  annual  sales  were  determined  by  the  rate  of  scrappage  of  the 
existing  stock  of  automobiles  as  well  as  the  entrance  of  some  new 
car  owners  into  the  market. 

Annual  data  for  the  period  from  1950  to  1963  on  the  number 
of  persons  per  car  are  set  forth  on  Table  73  and  shown  graphically 
also  on  Figure  14.  It  may  be  observed  that  over  the  last  13  years 
there  has  been  some  continuation  of  the  decline  in  the  number  of 
persons  per  car  but  a';  a very  gradual  rate.  Analysis  of  both  the 
long-term  trend  and  the  more  recent  trend  in  the  number  of  per- 
sons per  car  indicates  that  significant  declines  into  the  future  are 
unlikely.  One  recent  study  implicitly  projects  a figure 
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TABLE  72.  NUMBER  Of  PERSONS  PER  CAR.  1900-1960 


Persons 

Year  Per  Car 


1900 

9,511.7 

1905 

1,082.9 

1910 

201.6 

1915 

43.1 

1920 

13. 1 

1925 

6.6 

1930 

5.4 

1935 

5.7 

1940 

4.8 

1945 

5.5 

1950 

3.8 

1955 

3.2 

1960 

2.9 

Note:  Computed  as  number  of  persons  residing  in  the 
United  States  per  registered  passenger  car. 

Source:  U.  S.  Department  of  Commerce,  Statistical  Abstract  of 
the  United  States  (1963),  p 5;  Automobile  Manufacturers 
Association,  Automobile  Facts  and  Figures  (1964),  p 18. 

TABLE  73.  NUMBER  OF  PERSONS  PER  CAR,  1950-1963 


Year 

Persons 

Per  Car 

1950 

3.8 

1951 

3.6 

1952 

3.6 

1953 

3.4 

1954 

3.3 

1955 

3.2 

1956 

3. 1 

1957 

3.  0 

1958 

3.0 

1959 

3.0 

1960 

2.9 

1961 

2.9 

1962 

2.8 

1963 

2.8 

Note:  Computed  as  number  of  persons  in  the  United 
States  population  per  registered  passenger  car, 
including  Alaska  and  Hawaii  after  1958. 

Source:  U.  S.  Department  of  Commerce,  Current  Population  Reports, 
Series  P-25,  Nos.  229,  272,  273;  Automobile  Manufacturers 
Association,  Automobile  Facts  and  Figures  (1964),  p 18. 


Persons  Per  Passenger  Cor 


FIGURE  14.  RATIO  OF  POPULATION  RESIDING  IN  U.  S.  TO 
PASSENGER  CAR  REGISTRATIONS,  1900-  1963 

Source:  U.  S.  Department  of  Commerce, 
Statistical  Abstract  of  the  United 
State  ( 1963),  p 5;  Automobile  Manu- 
facturers Association,  Automobile 
Facts  and  Figures  (1964),  p 18. 
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of  2.  36  persons  per  car  in  1980.*  A judgmental  projection  of  the 
historical  and  recent  trend  in  the  number  of  persons  per  car  leads 
to  a projected  figure  of  2.  25  for  the  target  year,  2020.  For  pur- 
poses of  comparison , projections  have  also  been  made  assuming 
that  the  number  of  people  per  car  is  2.  0 , 2.  5 and  2.  75  in  2020. 


Projection  of  Annual  Sales.  One  of  the  most  important  fac- 
tors determining  annual  sales  of  automobiles  is  variation  in  the 
proportion  of  sales  to  the  stock  (registrations)  of  cars.  In  the 
banner  years  1950  and  1955,  sales  were  16.  1 per  cent  and  14.  7 per 
cent,  respectively,  of  passenger  car  registrations.  In  most  years, 
however,  annual  sales  approximate  10  per  cent  of  total  registra- 
tions. In  effect,  the  combination  of  new  (first-time)  car  buyers 
and  annual  scrappage  serve  to  give  reasonable  stability  to  this 
relationship. 

The  data  in  Table  74  represent  the  percentage  which  annual 
sales  have  been  of  passenger  car  registrations  for  the  years  1950 
through  1963.  These  data  are  also  set  forth  on  Figure  15.  Exam- 
ination of  these  data  reveals  that,  while  there  has  been  significant 
year-to-year  variation,  the  annual  variation  appears  to  cluster 
around  figure  of  sales  equal  to  10  per  cent  of  registrations. 
Therefore,  in  Battelle's  projection  of  automobile  sales,  derived 
from  the  projection  of  numbers  of  people  per  car,  10  per  cent  has 
been  selected  as  the  annual  rate  of  sales. 

There  are  arguments  which  can  be  made  to  suggest  that  in 
the  future  the  ratio  of  annual  sales  to  the  stock  of  automobiles  will 
(a)  go  up  or  (b)  decline.  If  future  consumers,  as  a result  of  higher 
incomes  and  differing  tastes,  tend  to  replace  automobiles  very 
rapidly,  the  estimate  of  10  per  cent  is  of  course  conservative.  On 
the  other  hand,  if  future  manufacturing  techniques  lead  to  a more 
"durable"  automobile,  there  will  be  a corresponding  tendency  for 
replacement  demand  to  decline  relative  to  total  registration,  and 
the  10  per  cent  annual  estimate  will  overstate  annual  demand. 


Estimate  of  Annual  Employment.  As  indicated  above,  the 
annual  employment  required  to  produce  the  projected  annual 

•D.  Goldberg  in  Haber,  Spivey  and  Warshaw,  ed.  , Michigan  in  the  1.070's,  An  Economic 
Forecast  (1965),  p 153.  Goldberg  projects  the  number  of  registered  cars  per  household  to  be 
1,44  in  1980.  Assuming  that  the  average  household  in  that  year  contains  3.4  persons,  it  is 
possible  to  derive  an  estimate  of  the  number  of  persons  per  car  as  2 .36. 
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TABLE  74.  ANNUAL  PASSENGER  CAR  SALES  AS  PER 
CENT  OF  TOTAL  PASSENGER  CAR 
REGISTRATIONS.  1950-1963 


Year 

Sales, 

thousands 

Registrations, 

thousands 

Sales,  per  cent  of 
registration 

1950 

6,504 

40,334 

16.1 

1951 

5.068 

42, 683 

11.9 

1952 

4.  149 

43,818 

9.5 

1953 

5,926 

46.422 

12.8 

1954 

5.350 

48,461 

11.0 

1955 

7.661 

52, 136 

14.7 

1956 

5.610 

54,201 

10.4 

1957 

5.935 

55,  906 

10.6 

1958 

4.122 

56,871 

7.2 

1959 

5,469 

59,  562 

9.2 

1960 

6,525 

61,559 

10.6 

1961 

5.394 

63,260 

8.5 

1962 

6,743 

65,929 

10.2 

1963 

7,433 

68.452 

10.9 

Source:  Automobile  Manufacturers  Association.  Automobile 


Facts  and  Figures  (1964),  pp  5.  18. 


FIGURE  15.  DOMESTIC  MOTOR  VEHICLE  SALES  AS  A PER  CENT  OF  PASSENGER  CAR 
REGISTRATIONS,  1950-1963 

Excludes  sales  to  federal  Government  agencies. 

Source:  Automobile  Manufacturers  Association,  Automobile  Facts  and  Figures 
(1964),  pp  5,  18. 
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demand  for  motor  vehicles  will  be  determined  by  future  trends  in 
productivity  of  workers  in  the  motor-vehicle  industry.  Two  mea- 
sures shed  some  light  on  recent  trends  in  productivity  in  this 
industry.  These  are  value  added  per  worker  and  number  of  auto- 
mobiles produced  per  worker  per  year. 

Statistics  on  value  added  per  employee  are  of  course  subject 
to  variation,  depending  on  the  price  of  the  product.  Consequently, 
the  annual  value-added  data  for  motor-vehicle  manufacture  has 
been  deflated  by  the  appropriate  wholesale  price  index  in  order  to 
derive  a "constant  dollar"  series  on  value  added  per  employee. 

These  data  are  set  forth  in  Table  75. 

In  1954,  the  value  added  per  employee  in  motor  vehicle  man- 
ufacture was  $10,418.  By  1963,  value  added  per  employee  had 
increased  to  over  $18, ZOO,  an  annual  rate  of  increase  in  excess  of 
5 per  cent.  The  data  set  forth  in  Table  75  are  also  on  Figure  16. 
While  it  is  clear  that  there  have  been  significant  year-to-year 
variations  as  well  as  deviations  from  the  longer-term  trend,  pro- 
ductivity by  thi:  measure  has  been  increasing  rapidly  in  the 
industry,  at  least  since  1954. 

Data  on  the  number  of  passenger  cars  produced  per  worker* 
are  set  forth  on  Table  76  and  also  on  Figure  16.  In  1956,  there 
were  7.  3 passenger  cars  produced  for  each  employee  in  motor- 
vehicle  and  equipment  manufacture.  By  1963,  output  had  risen  to 
more  than  10.  3 vehicles  per  worker.  Between  1956  and  1963, 
there  was,  on  the  average,  an  annual  increase  of  approximately 
5.  0 per  cent  per  year  in  the  production  per  worker  as  indicated  by 
this  measure. 

Obviously,  the  greater  the  future  rate  of  increase  in  produc- 
tivity projected  for  workers  in  this  industry,  the  less  will  be 
future  employment,  once  the  levels  of  output  have  been  determined. 
There  is  no  reason  to  expect  that  there  will  be  no  future  increase 
in  output  per  worker  in  this  industry.  In  fact,  recent  history 
strongly  points  to  the  contrary.  However,  discussions  with  many 
students  of  the  industry  indicate  that  past  increases  in  productivity 
are  not  apt  to  be  duplicated  continuously  into  the  future.  We  have 
generally  accepted  this  position  and  selected  an  annual  rate  of  in- 
crease in  output  per  worker  of  1.  75  per  cent,  although  our  analysis 

•These  data  are  not  directly  comparable  with  (he  value  added  per  worker  data  set  forth  on  Table  7.*), 
However,  the  trends  in  the  two  series  may  be  meaningfully  compared. 
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TABLE  75.  INDEX  OF  VALUE  ADDED  PER  WORKER  IN  MOTOR- 
VEHICLE  MANUFACTURE,  UNITED  STATES, 
1954-1963 


Source:  U.  S.  Department  of  Commerce,  Bureau  of  the  Census, 
1958  Census  of  Manufacturers,  Vol.  II,  Industry 
Statistics,  Table  1,  pp  37 -4 1. 

U.  S.  Department  of  Commerce,  Bureau  of  the  Census, 
Annual  Survey  of  Manufacturers,  1962,  Table  1,  p 42. 


(a)  Index  computed  on  the  basis  of  value  added  per  employee  in 
constant  1957-1959  dollars. 


TABLE  76.  PASSENGER  CAR  PRODUCTION  PER  WORKER,  1956-1963 


Cars  Per  Worker  and  Persons  Per  Car  Dollars 


20.000 


Value  added  per  worker  (constant  prices). 


10.000 1 


Growth  rote:  Actual,  5.0  per  cent'  , 1 

Projected  to  2020,  1.75  per  cent 


Passenger  car  production  per  worker 


Growth  rote:  Projected  to  2020,  1.75  per  cent 
I Actual,  5.0  per  cent  I / 


Persons  per  passenger  cor  registration  (private  and  public) 

_J I 

1955  I960 


1963  1964 


FIGURE  16.  VALUE  ADDED.  PRODUCTION  PER  WORKER, 
PERSONS  PER  PASSENGER  CAR,  AND 
GROWTH  RATES,  UNITED  STATES,  1950-  1963 

Sources:  Automobile  Facts  ajid  Figures  (1954), 
Automobile  Manufacturers  Associa- 
tion, pp  9 , 18. 

Current  Population  Report  s , Se rie  s 
P-25.  Nos.  229,  272,  273.' 
Employment  and  E arnings  Statistics 
fo r the  Unite d States i 1 909-  1964 , 

p 261. 
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has  also  included  examination  of  projections  based  on  assumed  an- 
nual rates  of  increase  in  productivity  of  1.  00  per  cent,  1.  50  per 
cent  and  2.  00  per  cent. 

In  the  year  2020,  population  will  reach  470.  4 million  people. 
For  there  to  be  2.  25  people  per  car  in  that  year,  the  stock  of 
automobiles  (registrations)  must  equal  209  million  vehicles.  As- 
suming that  annual  production  is  equivalent  to  10  per  cent  of  this 
stock,  20.  9 million  passenger  vehicles  will  be  produced  in  the 
year  2020. 

In  the  most  recent  years,  1962  and  1963,  there  have  been 
10  cars  produced  for  each  employee  in  the  motor  vehicle  and 
equipment  industry.  If  productivity  (output  per  worker)  increases 
at  the  rate  of  1.  75  per  cent  per  year*  to  the  year  2020,  there  will 
be  28.  2 automobiles  produced  for  each  vorker  in  the  industry. 

Given  an  annual  demand  of  20.  9 million  cars,  there  will  thereby  be 
741  thousand  employees  in  the  motor  vehicle  and  equipment 
industry. 

Table  77  contains  data  showing  the  projected  levels  of  em- 
ployment for  the  industry  under  various  combinations  of  assump- 
tions with  regard  to  the  annual  rate  of  productivity  increase  and  the 
number  of  persons  per  car,  all  based  on  the  initial  assumption  of  a 
national  population  of  470.  4 million  in  2020.  As  the  data  in 
Table  77  indicate,  the  following  assumptions  all  yield  an  employ- 
ment level  in  the  industry  of  between  700  and  800  thousand  workers 
workers: 

(A)  Two  persons  per  car  and  an  annual  rate  of 
increase  in  productivity  of  2.  00  per  cent 

(B)  2.  25  persons  per  car  and  an  annual  productivity 
increase  of  1.  75  per  cent  per  year 

•This  is  substantiated  by  an  independent  regression  analysis  provided  by  Mr.  Leonard  Bronder.  a 
member  of  the  Advisory  Committee.  His  correlation  of  changes  in  production  with  changes  in 
productivity  indicated  that  if  there  had  been  no  changes  in  level  of  production,  the  expected 
change  in  productivity  (natural  productivity  increase)  would  have  been  1.8  per  cent  during  the 
postwar  peiioo.  His  equation  is 

y = 1. 8 + . 56x  , 

here  y is  per  cent  change  in  autos  produced  per  worker  and  x is  per  cent  change  in  produc- 
tion. He  obtained  a coefficient  of  correlation,  r,  of  90.6,  using  14  observations. 
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TABLE  77.  SUMMARY  OF  NATIONAL  EMPLOYMENT  PROJECTIONS  FOR 
MOTOR  VEHICLES  AND  EQUIPMENT,  2020 


Employment,  thousands 

Persons  Per  Car: 

2.00  2.25 

2.50  2.75 

Production,  million: 

23.5  20.9 

18.8  17.1 

Rate  of  Productivity  Cars  Per 
Increase,  per  cent  Employee 


1.00 

18.2 

1,291 

1, 148 

1,033 

940 

1.50 

24.4 

963 

857 

770 

701 

1.75 

28,2 

833 

741 

667 

606 

2.00 

32.8 

716 

637 

552 

321 

TABLE  78.  MICHIGAN  EMPLOYMENT  AS  A PER  CENT  OF 
U.  S.  EMPLOYMENT  IN  MOTOR  VEHICLES 
AND  EQUIPMENT,  1956-1964 


Year 

Employment,  thousands 
Michigan  United  States 

Michigan  Employment, 
per  cent  of  U.  S. 

1956 

411.7 

792.5 

51.9 

1957 

387.7 

769.3 

50.4 

1958 

288.5 

606.5 

47.6 

1959 

303.4 

G92.  3 

43.8 

1960 

311.2 

724. 1 

43.0 

1961 

274.3 

632.3 

43.4 

1962 

313.0 

691.7 

45.3 

1963 

329.9 

745.2 

44.3 

1964 

347 . 4 

771.  0 

45.1 

Source:  Michigan  Employment  Security  Commission. 


(C)  2.  50  persons  per  car  and  an  annual  rate  of  increase 
in  productivity  of  1.  50  per  cent 

(D)  2.  75  persons  per  car  and  an  annual  rate  of  increase 
in  productivity  of  L.  50  per  cent. 

As  pointed  out  above,  Battelle's  analysis  indicates  2.25  per- 
sons per  car  by  2020  and  an  annual  rate  of  productivity  increase 
no  less  than  1.75  per  cent  per  year. 

In  recent  years,  the  share  of  total  employment  in  motor 
vehicles  and  employment  in  the  Region  has  shown  some  decline.  In 
State  accounted  for  nearly  52  per  cent  of  national  employ- 
ment in  this  industry.  By  I960,  the  State's  share  had  fallen  to 
43  per  cent,  but  since  that  time  it  has  increased  erratically,  and  it 
reached  45.  1 per  cent  of  the  national  level  in  1964.  These  data  are 
set  forth  on  Table  78.  Some  researchers,  undertaking  analysis  in  the 
late  1950  s observed  the  decline  in  Michigan’s  share  of  national  em- 
ployment and  projected  that  decline  to  continue.*  The  more  recent 
data  (since  1960)  indicate  that  the  decline  in  the  state's  share  has 
perhaps  bottomed  out.**  While  there  will  doubtless  continue  to  be 
year-to-year  fluctuation  as  the  industry’s  output  fluctuates,  the  re- 
cent data  suggest  that  the  State's  share  will,  on  average,  remain 
constant  at  43.  5 per  cent  of  national  employment.  Applying  this 
share  to  the  projected  national  employment  of  741,000  by  2020 
yields  a projected  employment  for  that  year  of  322,000  in  the 
Region. 

In  recent  years,  the  employment  in  motor  vehicles  and  equip- 
ment in  the  Area  has  not  declined  (relative  to  national  employment) 
as  rapidly  as  in  the  State.  However,  the  assumption  that  the 
State's  share  will  no  longer  continue  to  decline  leads  to  the  further 
assumption  that  employment  in  this  industry  in  the  Area  will  re- 
main stable  relative  to  employment  in  the  State.  In  1960,  employ- 
ment in  the  Aiea  was  equivalent  to  9.  9 per  cent  of  that  in  the  State. 


•See  for  instance.  Economic  and  Population  Base  Study  of  the  Lansing  Tri-County  Area.  1960. 

**Mr.  Samuel  Stearn,  Michigan  Employment  Security  Commission,  provided  data  which  indicate 
that  Michigan's  share  of  U.  S.  er  pic  nient  in  motor  vehicles  has  declined  from  a monthly 
average  of  51.  9 per  cent  in  1956  to  a low  of  43.  0 per  cent  in  1960.  During  the  past  3 years 
(1962,  1963.  1964),  Michigan’s  share  equalled  45. 3 per  cent.  44.3  per  cent,  and  45. 1 per  cent, 
respectively.  These  data  are  based  on  the  revised  data  series  which  describe  "covered"  em- 
ployment as  reported  in  Employment  and  Earnings,  issued  by  the  Bureau  of  Ubor  Statistics  in  the 
u.  S.  Department  of  Labor. 
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For  purposes  of  projection,  future  employment  in  the  Area  is 
estimated  as  10  per  cent  of  that  in  the  State.  Consequently , an 
employment  level  is  projected  of  32,  ZOO  in  motor  vehicles  and 
equipment  in  the  Area  by  the  year  2020. 

These  projections,  and  the  methodology  underlying  them  are 
all  derived  from  analysis  of  Bureau  of  Labor  Statistics  data.  The 
final  projections  for  employment  in  the  Area,  for  all  industries, 
are  based  on  Census  data  and  consequently  are  not  directly  com- 
parable with  the  BI.S  data.  For  instance,  in  I960,  the  BLS  re- 
ported a Michigan  employment  of  31  1.  2 thousand  workers  in  the 
industry;  the  deceuiial  Census  reported  377  thousand.  {No  com- 
parable data  are  available  for  1960  ior  the  Area.)  Discussions 
with  representatives  of  the  Michigan  Employment  Security  Com- 
mission have  led  to  the  conclusion  that  these  apparent  disparities 
result  from  differences  in  deiinition  and  classification  of  segments 
of  the  industry.  Therefore,  it  is  necessary  to  modify  these  initial 
projections,  to  obtain  projections  on  a basis  consistent  with  those 
for  other  industries  and  for  the  1960  base -year  data.  this  ad- 
justment is  made  by  applying  the  I960  ratio  of  employment  as  re- 
ported by  the  Census  to  employment  as  reported  by  BLS  to  the  pro- 
jected employment  levels  which  are  in  terms  of  BI.S  ciata.  As  a 
result,  Michigan  employment  in  this  industry  is  projected  to  in- 
crease from  377  thousand  in  I960  to  390  thousand  by  2020.  Em- 
ployment in  the  Area  is  projected  to  increase  from  36.  i thousand 
in  1960  to  39.  0 thousand  in  2020.  The  detail  for  the  intervening 
years  and  the  projected  employment  levels  in  terms  of  both  BLS 
data  and  Censu;  data  are  set  forth  in  Table  79. 


Employment  in  Other  Transportation  Equipment 

As  indicated  above,  employment  in  the  transportation  - 
equipment  industry  in  the  Area,  other  than  in  the  manufacture  of 
motor  vehicles  and  equipment,  was  relatively  small  in  I960.  This 
industry  includes  employment  in  the  manufacture  of  trucks  and 
buses  as  well  as  aircraft.  Nationally,  it  is  expected  that  tins 
industry  will  experience  substantial  growth  over  the  next  60  years. 
This  upward  trend  has  been  reflected  in  the  projected  employment 
levels  in  other  transportation  equipment  in  the  Area.  As  a result, 
employment  is  projected  to  increase  from  2.  6 thou- and  in  i960  to 
approximately  7,000  by  the  year  2020. 
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BLE  79.  PROJECTED  EMPLOYMENT  IN  MOTOR-VEHICLE  INDUSTRY,  1970-2020 
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(f)  1970-2020:  Batteile  projections  comparable  to  Michigan  Employment  Security  Commission  data. 
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1-32.  Professional,  Scientific,  and  Controlling  Instruments 


This  major  industry  includes  establishments  engaged  in  man- 
ufacturing mechanical  measuring , engineering,  laboratory,  and 
scientific  instruments  and  lenses,  surgical,  medical  and  dental  in- 
struments, and  similar  equipment.  In  the  Area,  the  subindustry, 
scientific  instruments,  accounted  for  4.  2 of  the  major  industries' 

4.  4 thousand  employment  in  I960.  This  employment  is  at  the  Lear 
Siegler  Corporations'  instrument  division  in  Grand  Rapids. 
Presently,  the  instrument  division's  production  is  approximately 
99  per  cent  dependent  on  Department  of  Defense  contracts.  Since 
1960,  there  has  been  a major  cutback  in  employment  at  this  estab- 
lishment, and  there  are  presently  about  2700  employees.  In  light 
of  these  recent  cutbacks  and  the  uncertain  future  of  firms  so 
heavily  dependent  on  defense,  the  employment  in  scientific  instru- 
ments in  the  Area  is  projected  to  remain  constant  from  1970 
through  2000.  Some  small  increases  are  included  in  2010 
and  2020. 

The  remainder  of  this  industry  in  the  Area  (other  instru- 
ments) accounted  for  the  employment  of  only  200  people  in  I960. 
However,  in  light  of  likely  technological  trends  in  the  nation  and 
the  nature  of  the  output  of  this  industry,  it  is  anticipated  that 
national  employment  will  increase.  In  all  likelihood,  the  Area  will 
share  in  these  long  term  gains.  As  a result,  employment  in  other 
instruments  is  projected  to  increase  from  200  in  I960  to  approx- 
imately 800  by  2020. 


1-33.  Other  Durable  Goods  Manufacturin 


£ 


This  residual  group  includes  a conglomerate  of  industries. 

In  i960  3.  1 thousand  people  were  employed  in  other  durable  goods 
manufacturing.  The  total  for  other  durable  manufacturing  in  the 
Area  is  projected  to  rise  substantially  from  the  I960  level  of 
3.  1 thousand  to  25.  6 thousand  by  the  year  2020.  This  projection  is 
a residual  and  is  based  on  the  over-all  projection  for  manufacturing 
employment  in  total. 
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1-34.  Food  and  Kindred  Products 


The  food  and  kindred  products  industry,  which  includes 
bakery  products,  employed  8.  9 thousand  in  the  Area  in  1960. 
Analysis  of  future  consumer  demand,  nationally,  strongly  in- 
dicates that  the  food  and  kindred  products  industry  (food  pro- 
cessing) will  expand  slowly  in  the  future.  It  is  expected  that 
expansion  in  the  industry  in  the  Area  will  parallel  this  national 
trend.  As  a result,  employment  in  bakery  products  in  the  Area 
is  expected  to  increase  from  3.  6 thousand  in  I960  to  4.  2 thousand 
by  2020.  The  major  group,  food  and  kindred  products,  employ- 
ment is  projected  to  rise  from  8.  9 thousand  in  1960  to 
12.  2 thousand  by  2020. 


1-35.  Leather  Products 


Leather  products  (including  footwear)  employed  2.  3 thousand 
in  the  Area  in  1960.  The  growth  of  substitutes  and  expected  in- 
creases in  productivity  do  not  indicate  a substantial  growth  in  em- 
ployment in  this  industry  in  the  future.  Consequently,  leather 
products'  employment  is  projected  to  rise  in  the  Area  from 
2.  3 thousand  in  1960  to  2.  8 thousand  by  1970  and  2.  9 thousand 
by  1980.  Thereafter,  it  is  projected  to  remain  stable.  A similar 
pattern  is  anticipated  for  footwear  manufacture,  showing  an  in- 
crease from  1.  2 thousand  in  I960  to  1.  5 thousand  in  1970  and 
relative  stability  thereafter. 


1-36.  Printing  and  Publishing 


This  industry  employed  6.  4 thousand  people  in  the  Area  in 
I960.  It  is  an  industry  wherein  significant  employment  effects 
due  to  increased  productivity  (through  automation)  are  anticipated 
in  the  future.  As  a result,  employment  is  projected  to  fall  in  the 
Area  from  6.  4 thousand  in  i960  to  5.  8 thousand  by  1980.  There- 
after, it  is  anticipated  that  general  growth  in  demand  for  printing 
and  publishing  output  will  have  a more  significant  effect  on  the 
industry's  employment  than  will  changes  in  productivity.  As  a 
result,  employment  in  this  industry  in  the  Area  is  projected  to 
rise  from  5.  8 thousand  in  I960  to  8.  6 thousand  by  2020. 
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1-37.  Rubber  and  Plastic  Products 


This  industry,  which  includes  tires  and  innertubes,  employed 
2.  4 thousand  people  in  the  Area  in  1960.  Employment  in  tires  and 
innertubes  accounted  for  1.  6 thousand  of  this  total. 

The  employment  in  tires  and  innertubes  in  the  Area  is  in  a 
single  plant.  It  is  not  anticipated  that  this  plant  will  expand  ap- 
preciably in  the  future,  and  increases  in  productivity  will  doubtless 
lead  to  some  cutback  in  employment.  Consequently,  employment 
is  projected  to  fall  from  1.  6 thousand  in  i960  to  a level  of  500 
by  2020. 

The  other  rubber  products  industry  employed  only  800  people 
in  the  Area  in  i960.  However,  this  industry  nationally  includes 
both  fabricated  rubber  products  and  miscellaneous  plastic  products. 
Nationally,  it  is  expected  to  grow,  principally  through  expansion  of 
plastics.  This  growth  is  assumed  to  be  shared  by  this  industry  in 
the  Area.  As  a result,  employment  is  projected  to  increase  from 
800  in  1960  to  reach  a level  of  6.  5 thousand  by  2020. 


1-38.  Other  Nondurable  Manufacturing 


This  industry,  as  in  the  case  of  other  durable  manufacturing, 
is  a residual.  Employment  in  this  group  in  the  Area  was 
5.  8 thousand  in  I960.  Employment  in  other  nondurables  is  pro- 
jected in  the  same  way  as  other  durable  manufacturing.  Total 
employment  in  this  residual  group  is  projected  to  increase  from 
5.  8 thousand  in  1960  to  24.  4 thousand  by  2020. 

The  projections  for  each  of  the  industries,  as  set  forth 
above,  including  the  detailed  projections  within  manufacturing  were 
combined  in  this  analysis  into  broad  aggregate  groups.  The  past 
structure  of  occupation  of  those  employed  in  these  industries  was 
analyzed  and  projected  in  light  of  the  projected  total-employment 
estimates.  As  a result,  future  employment  by  occupation  for  those 
who  will  be  living  in  the  Area  was  projected.  Just  as  in  the  case  of 
the  national  projections,  these  projections  of  employment  by  occu- 
pation were  translated  into  employment  by  level  of  educational 
attainment.  This  projection  was  then  compared  with  the  projected 
supply  of  people  in  the  labor  force  by  level  of  educational  attainment 
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in  order  to  determine  whether  the  projected  supply  (derived  from 
population)  was  realistic  in  light  of  the  projected  demand.  In  the 
case  of  the  Area,  it  was  apparent  that  there  will  be  some  excess 
demand  for  people  with  college  training.  However,  the  gap  be- 
tween projected  demand  and  supply  is  much  less  significant  in  the 
Area  than  is  projected  nationally.  As  a result,  it  was  assumed 
that  employment  equilibrium  will  not  be  difficult  in  the  Area.  The 
gap  in  supply  of  trained  people  can  be  filled  through  the  employ- 
ment of  slightly  less  than  fully  trained  individuals,  through  im- 
proved production  techniques  which  require  lesser  skill  levels, 
and/or  by  the  net  differential  migration  into  the  Area  of  skilled 
persons. 

The  final  projections  of  employment  and  detail  of  industry  for 
the  Area  are  set  forth  on  Table  58. 


1-39.  Value  Added  in  Key  Water-Using  Industries 


The  discussion  in  the  previous  section  of  projected  employ- 
ment includes  projected  employment  for  those  industries  identified 
as  key"  in  terms  of  water  use.  Projections  of  value  added  have 
been  made  for  these  industries.  Included  in  this  group  are  tires 
and  innertubes;  miscellaneous  primary  metals;  cutlery,  hand  tools, 
and  hardware;  metal  stampings;  household  appliances;  and  motor 
vehicles. 

In  the  case  of  motor  vehicles,  value  added  (in  constant  dol- 
lars) per  employee  was  projected  at  the  same  rate  (1.  75  per  cent 
per  year)  as  the  projected  output,  in  numbers  of  cars  per  worker, 
discussed  in  the  section  on  motor  vehicles  and  equipment  employ- 
ment. For  the  remaining  five  industries,  a detailed  analysis  was 
undertaken  of  past  trends  in  both  value  added  per  employee  (see 
Table  80)  and  the  relationship  between  value  added  per  employee 
in  each  of  these  industries  and  value  added  per  employee  in  all 
durable  goods.*  The  differential  rates  of  change  in  productivity  in 
each  of  these  industries  as  compared  to  durable  goods  was  ex- 
amined. This  analysis  was  undertaken  on  a constant-dollar  basis 


•Even  though  tires  and  innertubes  are  classified  as  a nondurable  manufacturing  activity,  it  is 
believed  that  productivity  in  this  industry  is  more  closely  related  to  that  of  durable  goods 
manufacture  than  to  nondurable  goods  manufacture. 
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TABLE  80.  INDEX  OF  VALUE  ADDED00  BY  SELECTED  INDUSTRIES  IN  THE  AREA.  19G0-2020 


(Index  Computed  on  Basis  of  Constant  1960  Dollars) 


Industry 

1960 

1970 

1980 

1990 

2000 

2010 

2020 

Tires  and  Inner  Tubes 

Value  Added  per  Employee 

100 

147 

215 

267 

332 

413 

513 

Total  Value  Added 

100 

100 

119 

132 

143 

153 

158 

Miscellaneous  Primary  Metals 

Value  Added  per  Employee 

100 

131 

167 

207 

258 

321 

398 

Total  Value  Added 

100 

157 

217 

280 

361 

465 

597 

Cutlery,  Hand  Tools,  and  Hardware 

Value  Added  per  Employee 

100 

131 

167 

207 

258 

321 

398 

Total  Value  Added 

100 

138 

158 

218 

284 

369 

478 

Metal  Stampings 

Value  Added  per  Employee 

100 

131 

167 

207 

258 

321 

398 

Total  Value  Added 

100 

147 

205 

272 

354 

461 

622 

Household  Appliances 

Value  Added  per  Employee 

100 

175 

273 

340 

422 

525 

652 

Total  Value  Added 

100 

241 

362 

450 

549 

670 

815 

Motor  Vehicles 

Value  Added  per  Employee 

100 

119 

141 

168 

200 

238 

283 

Total  Value  Added 

100 

120 

151 

183 

216 

260 

306 

Source:  (1970-2020)  Battelle  estimates  and  projections. 


(a)  Since  data  are  not  available  in  certain  counties  (problem  of  individual  firm's  disclosure)  the 
value-added  estimates  for  1960  were  established  by  using  State  and  National  relationships. 
Therefore,  these  indices  are  rough  indicators  of  expected  productivity  trends  in  the  area. 
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{deflating  value  added  per  employee  in  each  industry  by  the  ap- 
propriate wholesale  price  index).  An  examination  of  the  trend 
since  1954,  on  an  annual  basis,  revealed  that  miscellaneous 
primary  metals;  cutlery,  hand  tools,  and  hardware;  and  metal 
stampings  appeared  to  closely  parallel  durable  goods.  Value  added 
per  employee  in  tires  and  innertubes  and  in  household  appliances 
has  been  increasing  more  rapidly  than  durable  goods.  Value  added 
per  employee  in  these  two  industries  was  projected  to  continue  to 
increase  more  rapidly  than  for  all  durable  goods  but  at  pro- 
gressively lower  rates,  between  i960  and  1980.  Thereafter,  it 
was  assumed  that  value  added  per  employee  in  these  two  industries 
would  increase  at  the  same  rate  as  projected  for  all  durable  goods 
manufacture. 


Since  this  analysis  was  based  on  the  relationship  between 
value  added  per  employee  in  each  of  the  industries  and  value  added 
per  employee  in  durable  goods , it  was  necessary  to  make  a pro- 
jection of  value  added  per  employee  for  all  durables  in  order  to 
project  value  added  per  employee  for  the  individual  industry.  This 
projection  was  undertaken  in  detail  from  the  period  i960  through 
1980,  and  thereafter  it  was  assumed  that  value  added  per  employee 
in  durable  goods  would  increase  at  an  annual  rate  of  2.  0 per  cent 
per  year.  For  the  projection  covering  i960  through  1980,  output 
per  worker  (value  added)  was  examined  for  each  major  industry 
group  historically.  This  analysis  was  done  on  the  basis  of  national 
income  (approximately  equivalent  to  value  added)  originating  in 
each  major  industry  division.  The  historical  data  indicate  that  the 
ratio  of  value  added  per  employee  in  durable  goods  to  value  added 
in  all  industries  has  been  increasing,  at  least  since  1946.  In  1960, 
value  added  per  employee  in  durable  goods  was  104.  5 per  cent  of 
value  added  per  employee  for  all  industries.  It  is  projected  that 
by  1970  value  added  per  employee  in  durable  goods  will  be  equal 
to  107.  0 per  cent  of  value  added  per  employee  for  all  industries. 
This  ratio  will  continue  to  increase  until  1980. 

Total  U.  S.  national  income  has  been  projected  to  1970  and 
1980,  as  has  total  employment.  Consequently,  it  is  possible  to 
estimate  value  added  per  employee  for  all  industries  in  1970  and 
in  1980.  Application  of  the  trend  in  value  added  per  employee  in 
durable  goods  to  value  added  per  employee  in  all  industry  gives  an 
estimate  of  value  added  per  employee  in  durable  goods  for  1970 
and  1980.  The  projected  trends  for  the  individual  key  industries 
are  then  applied  to  the  projected  value  added  per  employee  for 
durable  goods  in  order  to  estimate  value  added  per  employee  for 
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each  of  the  key  industries.  These  estimates  are  then  applied  to  the 
projected  employment  in  each  of  these  industries  in  the  Area  to 
derive  a value  added  by  industry  estimate  for  each  of  the  years  in 
the  projection  period.  Indices  of  value  added  per  employee  as 
well  as  projected  total  value  add<  d by  the  industry  in  the  Area  are 
set  forth  in  Table  80. 


1-40.  Area  Employment  by  Industry  and  Subarea 


Projections  have  been  developed  for  major  industry  divisions 
by  subarea.  These  projections  are  developed  through  allocation  of 
the  projected  employment  levels  for  the  Area,  the  derivation  oi 
which  was  described  in  the  preceding  sections.  As  a general 
methodology,  historical  data  for  1940,  1950,  and  i960  were  the 
basis  for  a trend  analysis  of  the  changing  relative  share  of 
industry-division  employment  located  in  each  of  the  five  subareas. 
However,  two  fundamental  judgments  were  made  which  affected  the 
evolution  of  the  trend. 

Two  of  the  five  subareas,  the  West  Central  Belt  and  the 
Northeast  Fringe,  may  be  considered  as  nonmetropolitan  areas. 
The  behavior  of  these  areas  during  the  past  two  decades  does  not 
provide  a solid  basis  for  trend  analysis  for  the  future,  given  the 
changing  character  oi  industry  structure  over  all  in  the  Area.  In 
1940,  these  nonmetropolitan  areas  accounted  for  13.  1 per  cent  of 
the  Area's  employment  in  manufacturing.  By  1950,  this  share  had 
increased  to  16.  5 per  cent  and  by  I960  to  19.  5 per  cent.  An  ex- 
tension of  this  trend  would  in  effect  result  in  the  nonmetropolitan 
areas  becoming  the  manufacturing  center  of  the  Area.  This  would 
be  especially  true  in  view  of  the  projected  relatively  slow  growth 
in  manufacturing  employment.  Whereas  manufacturing  accounted 
for  34,  4 per  cent  of  total  employment  in  the  Area  in  1960,  it  is 
projected  to  decline  to  31.5  per  cent  in  1980  and  2 3 per  cent  in 
2020,  despite  the  fact  that  the  absolute  level  of  employment  in 
manufacturing  increases  from  134.7  thousand  in  1960  to  172,8 
thousand  in  1980,  and  229.  5 thousand  in  2020.  In  the  allocation  of 
Area  employment  by  subareas,  it  was  assumed  that  the  nonmetro- 
politan subareas'  share  of  total  Area  employment  would  not  exceed 
20  per  cent.  The  projected  share  of  manufacturing  found  tn  non- 
metropolitan areas  for  1970  is  19.  8 per  cent;  in  1980  it  is  20  per 
cent,  and  this  level  is  assumed  constant  throughout  the  remainder 
of  the  projection  period. 
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The  second  fundamental  judgment  made  concerning  the 
employment  by  subareas  relates  to  the  services  sector  The 
growth  in  service  industries  is  affected  by  the  population  distribu- 
tion among  the  subareas,  as  adjusted.  Of  course,  the  nonmetro- 
politan  areas  reflect  the  changing  basic  structure  of  the  Area's  em- 
ployment. For  example,  services  in  the  West  Central  Belt  are 
projected  to  rise  from  16.  6 per  cent  of  total  employment  in  that 
subarea  in  I960  to  19.  5 per  cent  in  1980  and  to  21.  9 per  cent 
in  2020.  Likewise  in  the  Northeast  Fringe,  services  are  expected 
to  increase  from  18.  5 per  cent  of  total  employment  in  i960  to 
22.  7 per  cent  in  1980  and  to  25.  5 per  cent  in  2020.  While  the  por- 
tion of  employment  found  in  services  in  nonmetropolitan  areas  is 
less  than  the  30.  0 per  cent  found  in  the  Area  as  a whole,  the  trend 
throughout  the  projection  period  is  similar.  This  is  a natural 
result  of  the  projection  methodology,  which  focuses  on  the  alloca- 
tion of  the  Area's  total  employment  by  major  industry  division 
among  the  various  subareas.  This  allocation  is  accomplished  in 
terms  of  the  two  fundamental  judgments  outlined  above  and  the 
basic  relative  structure  of  the  subareas  during  the  past  two 
decades.  Projected  levels  of  employment  by  industry  by  subarea 
are  presented  in  Table  81.  The  distribution  of  employment  within 
each  subarea  and  across  the  major  industry  divisions  is  presented 
in  Table  82.  The  relative  share  of  the  Area's  employment  found  in 
each  of  the  subareas  is  presented  in  Table  83. 

A convenient  summary  of  the  relevant  trends  is  provided  by 
Table  84,  which  presents  compound  annual  growth  rates  for  em- 
ployment by  industry  by  subarea  for  the  1960-1980  and  1960-2020 
periods.  This  table  illustrates  the  relative  growth  patterns 
anticipated  for  the  five  subareas.  For  the  period  1960-1980,  the 
Grand  Rapids  and  Lansing  subareas  are  expected  to  grow  at  rates 
equal  to  or  greater  than  the  Area  average,  whereas  the  West 
Central  Belt,  Northeast  Fringe,  and  Jackson  subareas  are  ex- 
pected to  grow  at  less-than-average  rates.  When  manufacturing 
employment  is  considered,  the  Lansing  subarea,  which  has  the 
highest  over-all  rate  of  growth,  has  the  lowest  growth  rate  for 
manufacturing.  This  reflects  the  stabilization  of  the  automobile 
employment  levels  and  the  fact  that  Lansing's  growth  will  be  found 
particularly  in  the  service  areas,  with  special  reference  to  pro- 
fessional and  related  services  and  public  administration.  Another 
summary  of  the  subarea  projections  is  provided  in  Tables  85  to  89 
which  summarize  growth  in  population  14  years  and  over,  in  labor’ 
force  participation,  in  labor  force  size,  in  employment  levels,  and 
in  unemployment  levels  and  rates.  ln  particular,  these  tables  may 
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be  compared  with  Table  57  which  presents  the  summary  of  these 
same  factors  for  the  whole  Area.  The  balanced  economic  growth 
projected  for  Lansing  throughout  the  projection  period  is  evident 


from  the  relatively  low  unemployment  rates  projected  for  the  sub- 
area,  3.  9 per  cent  in  1980  and  3.  3 per  cent  in  2020.  In  contrast, 
the  Jackson  subarea,  even  though  contiguous  to  the  Lansing  sub- 
area,  is  projected  to  have  a less  balanced  development,  and  hence 
the  unemployment  rate  in  the  Jackson  subarea  will  continue  to  re- 
flect differential  with  respect  to  Lansing.  In  1960  unemployment 
in  Jackson  was  6.  4 per  cent  compared  with  4.  6 per  cent  in  Lansing. 
This  spread  continues  with  a projected  unemployment  rate  of 
5.  8 per  cent  for  Jackson  and  3.  9 per  cent  for  Lansing  in  1980  and 
5.  2 per  cent  for  Jackson  and  3.  3 per  cent  for  Lansing  in  2020. 

Projections  of  employment  and  value  added  for  selected  key 
industries  in  a number  of  the  subareas  have  been  prepared,  also 
on  the  basis  of  the  allocation  methodology.  The  results  of  these 
projections  are  shown  in  Tables  90  and  91. 
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TABLE  81  EMPLOYMENT  BY  INDUSTRY  IN  THE  SUBAREAS,  1960-2020 


Note:  Totals  may  not  add  due  to  rounding  and  are  calculated  on  basis  of  unrounded  numbers. 


TABLE  61.  (Continued) 
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rota]  i not  jjJ  d . to  rout  ding  and  art  t al  ulatt  d on  basis  of  unrounded  numbers. 


Subarea  and  Industry 1960 1970 1980  1990 2000  2010 2020 

JACKSON 

Agriculture,  forestry,  and  fisheries  1,700  1,700  1,600  1,500  1,400  1,300  1,300 

Mining  100  100  100  100  200  200  200 
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TABLE  -2.  PERCENTAGE  DISTRIBUTION  OH  EMPLOYMENT  BY  INDUSTRY  IN  THE  SUBAREAS,  1960-2020 


Subarea  and  Industry  I960  1970  1980  1990  2000  2010  2020 
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TABLE  84.  COMPOUND  ANNUAL  GROWTH  IN  EMPLOYMENT  BY  INDUSTRY  IN  THE 
SUBAREAS,  1960-1980  AND  1960-2020 


Pet  Cent  Annual  Growth 


Industry 

Area 

Grand 

Rapids 

Wtst 

Central 

Belt 

Lansing 

Northeast 

Fringe 

JacKsori 

Agriculture,  forestry,  and  fisheries 

-0.  8 

-1.  5 

-0.  8 

1960-1980 

-0.  7 

-0.5 

-0.3 

Mining 

-0.4 

-0.3 

-0.9 

-0.4 

-0.4 

-0.3 

Contract  construction 

1.5 

1.3 

0.7 

2.1 

1.0 

1.6 

Manufacturing 

1.3 

1.6 

1.4 

0.6 

1.4 

1.3 

Transportation,  communication, 

0.8 

0.8 

0.7 

1.2 

0.4 

0.6 

and  utilities 

Wholesale  and  retail  trade 

2.0 

1.9 

1.9 

2.2 

1.5 

1.9 

Finance,  insurance,  and  real  estate 

3.4 

3.4 

3.5 

3.4 

3.9 

3.7 

Services 

2.3 

1.7 

2.3 

2.8 

2.7 

2.2 

Public  administration 

3.0 

2.8 

2.8 

3.1 

3.1 

3.1 

Industry  not  reported 

2. 1 

2.5 

1.5 

1.9 

4.4 

1.2 

All  Industries 

1.7 

1.7 

1.5 

1.9 

1.6 

1.  5 

Agriculture,  forestry,  and  fisheries 

TO 

O 

1 

-0.7 

-0.5 

1960-2020 

-0.6 

-0.4 

-0. 

Mining 

0.9 

0.9 

0.9 

0.9 

0.9 

0.  9 

Contract  construction 

1.6 

1.6 

1.2 

1.8 

1.3 

1.5 

Manufacturing 

0.9 

1.0 

0.9 

0.6 

1.0 

0.7 

Transportation,  communication, 

0.9 

1.0 

0.8 

1.1 

0.6 

0.9 

and  utilities 

Wholesale  and  retail  trade 

1.6 

1.7 

1.5 

1.7 

1.3 

1.6 

Finance,  insurance,  and  real  estate 

2.2 

2.3 

2.1 

2.2 

2.2 

2.3 

Services 

2.2 

2.1 

1.7 

2.4 

1.8 

o o 

Public  administration 

2.9 

2.9 

2.7 

2.9 

2.8 

2.9 

Industry  not  reported 

1.9 

2.3 

1.5 

1.7 

2.  5 

1.6 

All  Industries 

1.6 

1.6 

1.2 

1.8 

1.3 

1.5 

Source:  Table  81. 
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I'ABl  E 85.  ADULT  POPULATION,  LABOR  FORCE,  AND  EMPLOYMENT  IN  GRAND  RAPIDS 
SUBAREA.  1960-2020 


1960 

1970 

1980 

1990 

2000 

2010 

2020 

Total  Population  (14  and 

310.9 

372.1 

441.1 

526.1 

627.4 

746.0 

871.3 

Over),  thousands 

labor  Force  Participation 

56.5 

56.6 

55.2 

54.7 

52.9 

51.6 

51.3 

Rate,  per  cent 

Civilian  Labor  Force, 

175.6 

210.6 

243.4 

288.0 

332.2 

385.2 

447.0 

thousands 

Employment,  thousands 

166.8 

201.1 

232.4 

276.0 

318.6 

369.5 

428.  6 

Unemployment,  thousands 

8.7 

9.5 

11.0 

11.9 

13.6 

15.7 

18.4 

Unemployment  Rate,  per  cent 

5.0 

4.  5 

4.  5 

4.  1 

4.1 

4.1 

4. 1 

Sources:  1960  Census  of  Population,  Vol  I,  Characteristics  of  the  Population,  Part  24,  Michigan. 


Batlelle  projections. 
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TABLE  87.  ADULT  POPULATION.  LABOR  FORCE.  AND  EMPLOYMENT  IN  LANSING 
SUBAREA,  19GO-2020 


1960 

1970 

1980 

1990 

2000 

2010 

2020 

Total  Population  (14  and 

205.  3 

249.  1 

301.7 

363.  2 

437.  1 

521.  1 

608.3 

Over),  thousands 

Labor  Force  Participation 

56.3 

56.  6 

65.  8 

65.  5 

53.  7 

53.  0 

53.4 

Rate,  per  cent 

Civilian  Labor  Force, 

115.6 

141.0 

168.2 

201.  5 

234.  8 

276.  2 

325.  1 

thousands 

Employment,  thousands 

110.3 

135.  2 

161.6 

194.2 

226.  8 

267.  0 

314.  6 

Unemployment,  thousands 

5.3 

5.8 

6.6 

7.3 

8.0 

9.2 

10.  6 

Unemployment  Rate,  per  cent 

4.6 

4.  1 

3.9 

3.6 

3.4 

3.3 

3.3 

Sources:  1960  Census  of  Population,  Vol  1,  Characteristics  of  the  Population,  Part  24,  Michigan. 


Battelle  projections. 


TABLE  88.  ADU1.T  POPULATION,  LABOR  FORCE,  AND  EMPLOYMENT  IN  NORTHEAST 
FRINGE  SUBAREA,  1960-2020 


1960 

1970 

1980 

1990 

2000 

2010 

2020 

Total  Population  (14  and 

61.3 

70.0 

80.6 

93.  3 

107.  8 

123.  7 

139.4 

Over),  thousands 

Labor  Force  Participation 

54.6 

56.6 

56.9 

55.  5 

53.7 

51.7 

50.  5 

Rate,  per  cent 

Civilian  Labor  Force, 

33.4 

39.6 

45.9 

51.  8 

58.0 

64.  0 

70.  4 

thousands 

Employment,  thousands 

31.5 

37.6 

43.  5 

19.  1 

65.3 

61.  1 

67.  1 

Unemployment,  thousands 

2.0 

2.0 

2.3 

2.6 

2,  6 

2.9 

3.  3 

Unemployment  Rate,  per  cent 

5.9 

5.  1 

5.  1 

4.  6 

4.  5 

4.5 

4.  7 

Sources:  1960  Census  of  Population,  Vol  I,  Characteristics  of  the  Population,  Part  24,  Michigan. 


Battelle  projections. 
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TABLE  89.  ADULT  POPULATION.  LABOR  FORCE.  AND  EMPLOYMENT  IN  JACKSON 
SUBAREA.  1960-2020 


1960  1970  1980  1990  2000  2010  2020 


Total  Population  (14  and 

Over),  thousands 

91.8 

107.4 

Labor  Force  Participation 

Rate,  per  cent 

53.3 

53.3 

Civilian  Labor  Force,  thousands 

48.9 

57.2 

Employment,  thousands 

45.  8 

53.8 

Unemployment,  thousands 

3.1 

3.3 

Unemployment  Rate,  per  cent 

6.4 

5.8 

124.1 

148. 1 

175.7 

205.7 

237.  5 

53.0 

51.9 

50.1 

49.4 

49.3 

65.7 

76.8 

88.0 

101.6 

117.0 

61.9 

72.7 

83.5 

96.3 

110.9 

3.8 

4.1 

4.5 

5.3 

6.  1 

5.8 

5.3 

5.1 

5.2 

5.2 

Sources:  1960  Census  of  Population.  Volume  1,  Characteristics  of  the  Population,  Part  24, 
Michigan.  Battelle  projections. 
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TABLE  90.  PROJECTED  EMPLOYMENT  IN  SELECTED  INDUSTRIES  OF  THE  SUBAREAS,  1960-2020 


1960  1910  1980  1990  2000  2010  2020 


Grand  Rapids  Subarea 
Household  furniture 
Office  furniture 
Public  building  furniture 
Cutlery,  hand  tools,  etc. 
Metal  stampings 
Metalworking  machinery  and 
equipment 
Electrical  industrial 
apparatus 

Household  appliances 
Motor  vehicles 
Scientific  instruments 

West  Central  Belt  Subarea 
Metalworking  machinery  and 
equipment 

Household  appliances 
Motor  vehicles 

Lansing  Subarea 
Miscellaneous  primary 
metals 

Motor  vehicles 
Regular  state  government 

Northeast  Fringe  Subarea 
Electrical  industrial 
apparatus 
Motor  vehicles 

Jackson  Subarea 
Tires  and  Tubes 
Motor  vehicles 


4,300 

4,200 

1, 600(a) 

3,000 

2,900 

1,  G00(a) 

2,700 

2,600 

3,300 

3,  500 

3,100 

3,  800 

4,300 

4,700 

3,000 

3,000 

3,900 

800 

1,  500 

1,900 

(b) 

3.  000 

2,900 

1,  100 

1,  100 

1,200 

9,200 

2,700 

2,700 

1,  500 

1,  500 

2,  000 

(b) 

2,  500 

2,400 

3,000 

3.  000 

3,200 

1,500 

1,900 

2,  000 

24, 000 

24,200 

25,600 

7,  000(c) 

8,600 

10,500 

1,400 

2,700 

3,400 

2,400 

2,400 

2,  500 

4,  500 
2,700 
2,400 
3,  500 

5,  000 
4,200 

4.600 

2.600 
2,  100 
3,600 
5,200 
4,  700 

4,  700 
2,300 
2,  100 
3,800 
5,500 

5.  000 

4,700 
2,  100 
2,  100 
3,900 
6,000 
5,  500 

2,200 

2,600 

3,000 

3.  500 

2,900 

1,200 

2,700 

2,  800 
1,200 
2,700 

2,700 
1,200 
2,  800 

2,700 

1,200 

2,800 

2,200 

2,400 

2,600 

2,800 

2,400 

3,300 

2,400 

3,300 

2,400 
3,  300 

2,300 
3,  3u0 

2.  100 

2,200 

2,200 

2,  300 

26,200 

12,300 

26,000 

14,200 

26,200 

16,000 

26,000 
17,  900 

4,  100 

4,700 

5,  500 

6,300 

2,600 

2,600 

2,  600 

2,600 

800 

6, 100 

700 

6,  000 

600 

6, 100 

500 
6,  000 

1.600  1,100  900 

5.600  5,600  5,900 


Note:  1960:  U.  S.  Census  of  Population:  I960,  General  Social  and  Economic  Characteristics, 
Michigan,  Tables  61-62,  85. 

1970-2020:  Battelle  projections. 

(a)  Estimated. 

(b)  Not  available  for  release. 

(c)  County  report  data,  Michigan  Civil  Service  Commission. 
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I-C.  BIBLIOGRAPHY 


INTRODUCTION 

This  bibliography  is  an  inventory  of  available  published 
economic  information  concerning  the  Grand  River  Basin.  The 
emphasis  is  on  economic  activities,  population,  and  natural  re- 
sources, with  particular  attention  given  to  water-resource  develop- 
ment and  use  within  the  basin.  It  represents  what  is  believed  to  be 
the  best  available  information.  Approximately  5000  references 
were  screened  to  obtain  those  cited.  The  literature  search  that  re- 
sulted in  this  selected,  annotated  bibliography  was  undertaken  as 
a part  of  an  economic-base  study  of  the  Grand  River  Basin  Service 
Area.  The  bibliography  has  been  organized  according  to  the  fol- 
lowing typical  economic-base-study  content  areas:  physical  base; 
population;  manufacturing;  trade;  agriculture;  finance,  insurance, 
and  real  estate;  transportation;  utilities  and  communication;  ex- 
tractive industries;  public  administration;  recreation;  and  water. 
Within  each  area  the  references  are  listed  in  alphabetical  order 
by  author,  if  the  author  is  known,  or  by  title  if  the  author  is  un- 
known. Because  many  of  the  references  include  information  for 
more  than  one  subject  area,  each  reference  is  listed  according  to 
the  subject  given  the  primary  emphasis.  References  that  contain  a 
broad  range  of  information  without  emphasis  in  a particular  area 
have  been  grouped  under  the  title  "General  Sources".  A list  of 
references  provided  by  the  sponsor  was  especially  helpful  in 
initiating  the  search;  these  references  are  indicated  with  an 
asterisk. 

The  literature  references  includes  journal  articles;  con- 
ference papers;  books;  county,  state,  and  Federal  agency  reports, 
pamphlets,  and  periodicals;  congressional  reports;  and  reports 
from  private  industries.  When  annual  or  periodically  revised 
publications  were  selected,  usually  only  the  latest  editions  were 
referenced.  Eac  h such  reference  actually  identifies  a series  of  the 
same  type  of  publication. 

Invaluable  assistance  in  the  acquisition  of  information  was 
provided  by  Dr  Paul  Herbert,  Michigan  Department  of  Economic 
Expansion,  and  his  staff.  They  made  available  much  information 
in  their  possession  and  recommended  other  sources  of  valuable 
material.  Many  other  persons  and  organizations  also  assisted. 


) > 


Norman  Barcus  of  the  Michigan  Employment  Security  Commission 
provided  labor-force  information  unobtainable  from  other  sources. 
Dr.  Orton  Horace  Clark  of  the  geography  department  of  the 
University  of  Michigan  furnished  geological  maps  and  geographic 
information  on  the  eleven-county  region.  The  Soil  Conservation 
Service,  United  States  Department  of  Agriculture,  Michigan 
State  University,  under  Director  Dr.  A.  J.  Collins,  supplied 
county  soil  surveys,  soil-conservation-district  programs,  and 
soil  maps  of  Michigan.  City  and  regional  planning  commissions 
provided  reports  based  on  information  they  had  collected  and 
evaluated.  Richard  Courier,  Grand  Rapids  City  Planning  Com- 
mission, and  Dr.  George  D.  Hurrell,  Director  of  Jackson 
Metropolitan  Area  Regional  Planning  Commission,  supplied 
economic  information  and  gave  special  assistance  in  securing 
further  information  for  their  respective  areas.  Loring  F.  Oeming, 
Michigan  State  Water  Resources  Commission,  furnished  many  of 
the  references  relating  to  water  and  sewage  problems. 

Information  has  also  been  collected  from  the  Battelle 
Economics  Library;  The  Ohio  State  University  Library;  the  Ohio 
State  Library;  the  Michigan  State  Library;  W.  E.  Upjohn  Institute 
for  Employment  Research,  Michigan;  and  Michigan  state  de- 
paitments  concerned  with  banking,  conservation,  health,  revenue, 
and  transportation. 


I -222 


t 

TOPICAL  SOURCES 


1-41.  Physical  Rase 


1.  Cook,  R.  L. , Schneider,  I.  F. , and  Whiteside,  E.  P.,  "Soils  of 
Michigan",  Special  Bulletin  402,  Soil  Science  Department,  Agri- 
cultural Experiment  Station,  Michigan  State  University,  East 
Lansing  (1963),  52  pp. 

Discusses  soil  characteristics  important  in  land  use,  types  of 
soil  in  Michigan,  and  locations  of  the  various  types. 

2.  Martin,  H.  M. , "Outline  of  the  Geological  History  of  Ingham 
County",  Geological  Survey  Division,  Michigan  Department  of 
Conservation,  Lansing  (1958),  5 pp. 


3.  Martin,  H.  M. , "Outline  of  the  Geological  History  of  Ottawa 
County",  Geological  Survey  Division,  Michigan  Department  of 
Conservation,  Lansing  (1958),  3 pp. 


4.  Martin,  H.  M.,  "Outline  of  the  Geological  History  of  Shiawassee 
County",  Geological  Survey  Division,  Michigan  Department  of 
Conservation,  Lansing  (April  1958),  21  pp. 


5.  "Barry  Soil  Conservation  District  Program  of  Work",  Barry  Soil 
Conservation  District,  Hastings,  Michigan  (1963),  19  pp. 

Soil  and  water  conservation  problems  and  recommended  corrective 
actions;  resources  available  from  federal,  state,  and  local 
agencies;  district  policies  and  procedures. 

6.  "Climatology  and  Weather  Services  of  the  St.  Lawrence  Seaway 
and  Great  Lakes",  Technical  Paper  No.  35,  Weather  Bureau, 

U.  S.  Department  of  Commerce,  Washington,  D.  C.  (1959),  75  pp. 

Describes  weather  conditions  along  the  St.  Lawrence — Great 
Lakes  system,  and  services  provided  by  Weather  Bureau.-* 
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7.  "Ingham  County  Soil  Conservation  District  Work  Program  and  Work 
Plan,  1961",  Ingham  Soil  Conservation  District,  Mason,  Michigan 
(January  9,  1962),  10  pp.  e 

Soil  and  water  conservation  problems  and  recommended  adjust- 
ments; district  policies  and  procedures;  agencies  that  can  help 
ana  what  they  will  do;  and  summary  of  progress  from  15  years  of 

operation. 


b.  "Ionia  County  Soil  Conservation  District  Program",  Ionia 
County  Soil  Conservation  District,  Ionia,  Michigan  (January 
1963),  9 PP- 


Describes  conditions  within  the  District  and  summarizes 
progress,  discusses  soil  and  water  conservation  problems  and 
recommended  adjustments,  and  resources  available  from  other 
agencies. 


9.  An  Inventory  of  Michigan  Soil  and  Water  Conservation  Needs", 
Michigan  State  University  Agricultural  Experiment  Station, 

East  Lansing,  and  Michigan  Conservation  Needs  Committee  (1963), 
64  pp . 

Estimates  land  use  by  capability  classes  and  subclasses  as  of 
1956,  based  on  a random  sampling  in  each  county;  the  changes 
in  land  use  that  can  be  expected  by  1975,  given  certain  assump- 
tions concerning  population  growth,  the  demand  for  and  supply 
ut  farm  products,  wood,  water,  and  outdoor  recreation,  and 
other  economic  and  sociological  factors;  the  need  for  conserva- 
tion treatment  on  the  1975  acreage  of  land  in  the  various  uses; 
and  the  need  for  watershed  projects,  with  estimates  of  the 
acreage  and  number  of  farms  involved  in  such  projects. 


10.  "Michigan  Resources,  Today  and  Tomorrow",  Michigan  Department 
of  Conservation,  Lansing  (1962),  40  pp. 

Summary  of  I96I-62  activities  of  the  Department  of  Conserva- 
tion. 


11.  "Physical  Development  Factors",  Tri -County  Regional  Planning 
Commission,  Lansing  (March  23,  1961),  29  pp. 

Describes  geology,  topography,  soils,  climate,  water  resources, 
and  utility  and  transportation  systems  for  Clinton,  Eaton,  and 
Ingham  Counties. 


12.  "Pliysical  Features  Study",  East  Lansing  Planning  Conmlsslon, 
East  Lansing  (July  196?),  15  pp. 

Brief  review  of  features  affecting  future  land  use  in  East 
Lansing.  Alternative  approaches  to  future  land  utilization. 


13.  "Program  and  Policies  for  the  Gratiot  Soil  Conservation 
District/Tentative  Revision",  Gratiot  Soil  Conservation 
District,  Ithaca,  Michigan  (1963),  7 pp. 

Discusses  problems  within  the  district,  trends  in  land  use,  and 
recommended  adjustments. 


l4.  "Rainfall  Intensity — Frequency  Regime",  Part  5,  "Great  Lakes 
Region",  Technical  Paper  No.  29,  Weather  Bureau,  U.  S.  Depart- 
ment of  Commerce,  Washington,  D.  C.  (June  1959),  31  pp. 

Analysis  of  relationship  of  rainfall  intensity  to  frequency.* 


15.  "Revised  Long  Range  Program  of  the  West  Ottawa  Soil  Conserva- 
tion District",  West  Ottawa  Soil  Conservation  District,  Grand 
Haven,  Michigan  (1963),  8 pp. 

Discusses  problems  of  agricultural  and  nonagri cultural  land, 
the  administration  of  public  land,  and  ways  of  promoting  con- 
servation activities  by  working  with  other  agencies. 


l6.  "Revised  Northeast  Kent  Soil  Conservation  District  Program", 
Northeast  Kent  Soil  Conservation  District,  Grand  Rapids, 
Michigan  (April  1,  1963),  5 pp. 

Soil  and  water  conservation  problems  and  actions  being  taken 
to  correct  them. 


17.  "Revised  Northwest  Kent  Soil  Conservation  District  Program", 
Northwest  Kent  Soil  Conservation  District,  Grand  Rapids, 
Michigan  (April  1,  1963),  5 pp. 

Discusses  problem  conditions  within  the  district  and  appro- 
priate corrective  actions. 


l8.  "Soil  Surveys",  U.  S.  Department  of  Agriculture,  Washington, 
to  D.  C.,  and  Michigan  Agricultural  Experiment  Station,  East 
24.  Lansing,  Michigan. 

Deeter,  E.  B.,  and  Trull,  F.  W. , "Barry  County,  Michigan" 

(1928),  20  pp. 
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oxinpon  county,  Michigan" 


jonnsgara,  G.  A.,  et  al., 

(February  1942),  71  pp. 

V646Cpp  J*  °*'  Gt  a1*'  MEaton  County,  Michigan"  (1933), 


"Ingham  County,  Michigan"  (March  1941),  43  pp. 

Jackson  County,  Michigan"  (1930),  30  PP. 

Kraft*  L*'  "Kent  County,  Michigan" 

j i pp* 

Scj^eider'  J‘t  "Montcalm  County,  Michigan"  (March  i960). 


Include  information  on  climate, 
methods,  soil  characteristics. 


agriculture,  soil  survey 
and  productivity  ratings. 


25. 

to 

27. 


Technical  Committee  Reports/Minerals... Fish  and  Wildlife... 
Water... Lands... Parks... wood",  Michigan  Natural  Resources 
Council,  Lansing  (1961),  66  PP.;  (1962),  59  pp.;  (1963),  61  pp. 


Current  status  of  industrial  and  public  activities  related 
natural  resources. 


to 


28. 


"Twentieth  Biennial  Report,  1959-1960", 
Conservation,  Lansing  (1961),  234  pp. 


Michigan  Department  of 


Receipts,  expenditures,  and  activities  of  the  administration 
group  and  the  divisions  for  fish,  forestry,  game,  geological 
survey,  lands,  and  parks  and  recreation. 
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1-42.  Population 


29*  Tnaden,  J.  F.,  "Population  of  Michigan  Counties,  Projections  to 
1970",  Institute  for  Corrmunity  Development,  Michigan  State  Uni- 
versity, East  Lansing  (March  1962),  52  pp. 

Trends  in  birth  rates,  death  rates,  and  migration  are  analyzed 
as  a basis  for  projections. 

30.  "Michigan  Health  Statistics  Annual  Statistical  Report,  1961", 
Michigan  Department  of  Health,  Lansing  (1962),  82  pp. 

Vital  statistics  on  Michigan  population  by  county. 


31.  U.  S.  Census  of  Population:  i960.  Detailed  Characteristics, 
Michigan,  Fined  Report  PC(1)-24D,  U.  S.  Bureau  of  the  Census, 

U.  S.  Government  Printing  Office,  Washington,  D.  C.  (1962), 

675  PP. 

Presents  detailed  categories  and  cross  classification  on  the 
social  and  economic  characteristics  of  the  population  for  the 
larger  areas  in  the  state — the  larger  counties,  standard  metro- 
politan statistical  areas,  and  cities. 

32.  U.  S.  Census  of  Population:  i960.  General  Population  Charac- 
teristics, Michigan,  Final  Report  PC(1)-24b,  U.  S.  Bureau  of" 
the  Census,  U.  S.  Government  Printing  Office,  Washington  25, 

D.  C.  (1961). 

Presents  statistics  on  the  basic  demographic  characteristics — 
age,  sex,  race,  relationship  to  head  of  household,  and  marital 
status — for  the  state,  its  counties,  standard  metropolitan 
statistical  areas,  urbanized  areas,  places  of  1,000  inhabitants 
or  more,  and  minor  civil  divisions. 

33.  u.  S.  Census  of  Population:  i960.  General  Social  and  Economic 
Characteristics,  Michigan,  Final  Report  PC(l)-24c,  U.  S.  Bureau 
of  the  Census,  U.  S.  Government  Printing  Office,  Washington  25, 
D.  C.  (1962). 
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Presents  data  on  ethnic  origin,  migration,  families,  income, 
education,  employment,  etc.,  for  the  state,  standard  metro- 
politan statistical  areas,  urbanized  areas,  and  urban  places 


3^.  U.  S.  Census  of  Population:  i960.  Number  of  Inhabitants, 
Michigan,  Final  Report  PC(1)-24a,  U.  S.  Bureau  ot  the  Census, 
U.  S.  Government  Printing  Office,  Washington  25,  D.  C.  (1961). 

Contains  final  population  counts  for  Michigan,  its  counties, 
standard  metropolitan  statistical  areas,  urbanized  areas,  all 
incorporated  places,  unincorporated  places  of  1,000  or  more, 
and  minor  civil  divisions. 


35.  U.  S.  Census  of  Population:  i960.  Selected  Area  Reports. 

State  Economic  Areas,  Final  Report  PC( 3 ) -lA,  U.  S.  Bureau  of 
the  Census,  U.  S.  Government  Printing  Office,  Washington,  D.  C. 

(1963),  464  pp. 

Summarizes  population  characteristics  by  state  economic  areas 
consisting  of  single  counties  or  groups  of  counties  which  have 
similar  social  and  economic  characteristics. 

I 


36.  Borton,  T. , and  Marquis,  S.,  "Industrial  activities  Outside  the 
Lansing  Area",  Paper  No.  5,  Institute  for  Community  Develop- 
ment, Continuing  Education  Service,  Michigan  State  University, 
East  Lansing  (July  1962),  35  pp. 

An  inventory  of  industrial  activities  in  Clinton,  Eaton,  and 
Ingham  counties,  but  not  including  activities  in  the  Lansing 
area.  Emphasizes  spatial  location  and  distribution. 


37.  Wickersham,  E.  D.,  "Labor  as  a Factor  in  Plant  Location  in 
Michigan",  School  of  Business  Administration,  University  of 
Michigan,  Ann  Arbor  (1957),  70  pp. 

A comparison  of  labor  factors  as  they  exist  in  Michigan  with 
the  same  labor  factors  in  other  states. 


38.  Annual  Survey  of  Manufacturers:  1961,  U.  S.  Bureau  of  the 

Census,  U.  S.  Government  Printing  Office,  Washington  25,  D.  C. 
(1963),  *+60  pp. 

Presents  annual  key  measures  of  manufacturing,  activity  by 
industry  for  the  state,  standard  metropolitan  statistical  areas, 
and  large  industrial  counties. 


39.  "Community  Industrial  Development  Corporations  in  Michigan", 
Michigan  Department  of  Economic  Development,  Lansing  (March 
1963),  7 pp. 

Listing  by  community,  indicating  profit  and  nonprofit  organlza- 
tiohs. 


' k0.  The  Directory  of  Michigan  Manufacturers,  1963,  Eleventh  Edition, 

Michigan  Manufacturer  and  Financial  Record,  Detroit  (1962), 

528  pp. 

Organized  alphabetically  by  community,  manufacturer,  and  product. 
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1+1.  "Industrial  Directory  of  Metropolitan  Lansing",  Chamber  of 
Conmerce  of  Greater  Lansing  (June  1961),  13  pp. 

Lists  lirms,  number  of  employees,  and  products.  Gives  data  on 
Lansing  s cost  of  living,  employment,  and  population. 


42 * Metalworking  Directory,  1963-64,  Dun  and  Brads treet,  Inc.,  New 
York  (1963),  4355  pP. 

Contains  names  in  alphabetical  order  by  towns  within  the 
states,  showing  complete  address,  end  products  manufactured, 
primary  and  secondary  Standard  Industrial  Classification  codes; 
principal  manufacturing  processes  performed;  principal  metal 
and  nonmetal  products  purchased  and  forms  in  which  purchased; 
and  number  of  employees. 


Moody's  Industrial  Manual,  1963",  Moody's  Investors  Service, 
Inc.,  New  York  (1963),  3028  pp. 

A source  of  detailed  Information  on  the  capital  structure, 
history,  subsidiaries,  affiliates,  business,  properties,  divi- 
sions, management,  and  financial  performance  of  Michigan  firms. 

"1963-64  Plant  and  Product  Directory"  (The  1,000  largest  U.  S. 
industrial  corporations).  Market  Research  Department  of  Fortune. 
New  York  (1963).  

Lists  plants  by  county,  showing  company  name  and  plant  address; 
describes  the  products  manufactured  at  each  location  and  shows 
SIC  number  for  each  product;  includes  the  number  of  employees 
at  each  plant  where  verified. 


45.  "Thomas  Register  of  American  Manufacturers",  Fifty-Third  Edi- 
tion, Thomas  Publishing  Company,  New  York  (1963),  four  volumes 
and  index. 

Lists  all  manufacturers  geographically  under  product. 


*+6.  U.  S.  Census  of  Manufactures;  1958,  Vol.  Ill,  Area  Statistics. 
U.  S.  Bureau  of  the  Census,  U.  S.  Government  Printing  Office,  ' 
Washington  25,  D.  C.  (I961). 

Presents  statistics  on  employment,  payroll,  value  added  by 
manufacture,  and  new  capital  expenditures  for  operating  manu- 
facturing establishments  in  the  state  and  its  counties,  stand- 
ard metropolitan  statistical  areas,  and  cities  with  10,000 
inhabitants  or  more. 
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47.  U.  S.  Census  of  Manufactures;  1959.  Industrial  Water  Use, 
Subject  Report  MC!?0(1)-I17  U.  S.  Bureau  of  the  Census,  U.  S. 
Government  printing  Office,  Washington  25,  D«  C.  (I961),  115  PP* 

Contains  statistics  showing  the  utilization  of  water  in  1959 
by  establishments  classified  in  manufacturing  and  mineral 
industries  and  by  electric  utility  steam-electric  generating 
plants . 

4Q#  U.  S.  Census  of  Manufactures:  1958.  Location  of  Manufacturing 
Plants  by  County,  Industry,  and  Employment  Size,  Part  3,  Eggb 
North  Central  States,  Special  Report  MC5b( S ) -33*  U.  S.  Bureau 
of  the  Census,  U.  S.  Government  Printing  Office,  Washington  25, 
D.  C.  (1961). 

Provides  a detailed  count  of  manufacturing  plants,  cross 
classified  by  county,  industry,  and  size. 

4q  U.  S.  Census  of  Manufactures:  1958,  Vol.  I,  Summary  Statistics, 
U.  S7  Bureau  of  the  Census,  U.  S.  Government  Printing  Office, 
Washington  25,  D.  C.  (1961). 

Contains  summary  statistics  for  the  state  and  its  Standard 
Metropolitan  Statistical  Areas. 
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1-44.  Trade 


50.  Marquis,  S.,  "Functional  Profiles  of  Local  Service  Centers  in 
the  Tri-County  Region,  1960-62",  Paper  No.  9,  Institute  for 
Community  Development,  Continuing  Education  Service,  Michigan 
State  University,  East  Lansing  (September  1962),  92  pp. 

Analyzes  the  major  production,  distribution,  communication, 
transportation,  residential,  educational,  health  and  welfare, 
and  general  community  service  functions  in  Clinton,  Eaton, 
and  Ingham  Counties. 


51.  Marquis,  S.,  "Local  Service  Centers,  Functions,  and  Areas, 

1961",  Paper  No.  4,  Institute  for  Community  Development,  Con- 
tinuing Education  Service,  Michigan  State  University,  East 
Lansing  (July  1962),  80  pp. 

Describes  current  patterns  of  service  centers  in  Clinton, 
Eaton,  and  Ingham  Counties.  Discusses  communication;  trans- 
portation; education,  health,  and  welfare;  and  general- 
service  and  commercial  functions  and  areas. 


52.  Salisbury,  P.,  Editor,  Survey  of  Buying  Power,  Vol.  90,  No.  12, 
Sales  Management,  Inc.,  New  York  (June  10,  1963),  676  pp. 

Includes  estimates  of  cash  income,  households,  effective  buy- 
ing income,  population,  and  retail  sales  for  Michigan  counties. 

53.  "Monthly  Department  Store  Sales/August,  1963",  Federal  Reserve, 
Washington,  D.  C.  (October  1,  1963),  4 pp. 

Tabulates  indices  of  dal  y average  sales  in  each  Federal 
Reserve  District  and  Ives  percentages  of  change  from  the 
corresponding  period  a year  before. 

3 1 . U.  S.  Census  of  Business:  1958,  Vol.  I,  Retail  Trade — Summary 
Statistics,  U.  S.  Bureau  of  the  Census,  U.  S.  Government  Print- 
ing Office,  Washington  25,  D.  C.  (1961). 
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Detailed  statistics  on  kinds  of  business  and  sales  for  the 
state  and  its  standard  metropolitan  statistical  areas,  cities 
with  10,000  inhabitants  or  more,  and  counties  with  25,000  or 
more. 


55.  U.  S.  Census  of  Business:  1956,  Vol.  II,  Retail  Trade — Area 
Statistics,  Part  1,  United  States  Summary  and  Alabama — 
Mississippi,  U.  S.  Bureau  of  the  Census^  U.  S.  Government 
printing  Office,  Washington  25,  D.  C.  (19^1). 

Presents  statistics  on  the  number  of  establishments,  sales, 
payroll,  and  personnel  for  the  state,  standard  metropolitan 
statistical  area,  counties  and  cities. 

56.  U.  S.  Census  of  Business:  1958,  Vol.  Ill,  Wholesale  Trade -- 
Summary  Statistics  and  Public  Warehousing,  U.  S.  Bureau  of  the 
Census,  U.  S.  Government  Printing  Office,  Washington  25,  D.  C. 
(1961). 

Statistics  for  the  state  and  its  standard  metropolitan  statis- 
tical areas  and  to  a limited  extent  for  counties. 


57.  U.  S.  Census  of  Business:  1958,  Vol.  IV,  Wholesale  Trade- -Area 
Statistics,  U.  S.  Bureau  of  the  Census,  U.’S.  Government  Print- 
ing  Office,  Washington  25,  D.  C.  (1961). 

Presents  statistics  on  number  of  establishments,  sales,  payroll, 
and  personnel  for  the  state,  standard  metropolitan  statistical 
areas,  counties,  and  cities. 

58.  U.  S.  Census  of  Business:  1958,  Vol.  V,  Selected  Servlces-- 
Summary  Statistics,  U.  S.  Bureau  of  the  Census,  U.  S.  Govern - 
ment  Printing  Office,  Washington  25,  D.  C.  (1961). 

Statistics  on  kinds  of  business  and  sales  for  the  state  and 
its  standard  metropolitan  statistical  areas,  cities  with  10,000 
inhabitants  or  more,  and  counties  with  25,000  inhabitants  or 
more. 


59.  u.  S.  Census  of  Business:  1958,  Vol.  VI,  Selected  Services  — 
Area  Statistics,  Part  1,  United  States  Summary  and  Aiabama-- 
Mlsslsslppl,  U.  S.  Bureau  of  the  Census,  U.  S.  Government 
Printing  Office,  Washington  25,  D.  C.  (1961). 

Presents  statistics  on  number  of  establishments,  receipts, 
payroll,  and  personnel  for  the  state,  standard  metropolitan 
statistical  areas,  counties,  and  cities. 
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1-45.  Aericulture 


60.  Barlowe,  R. , "Water  Rights  for  Irrigation  in  Michigan", 
Quarterly  Bulletin,  Vol.  36,  No.  1,  August  1953,  pp.  30-38. 

Deals  with  the  general  principles  that  affect  the  use  of 
water  for  irrigation  and  special  problems  that  may  be  expected 
under  Michigan  conditions. 

61.  "Michigan  Agricultural  Statistics",  Michigan  Department  of 
Agriculture,  Lansing  (July  1962),  51  pp. 

Farm  production  and  return;  1959  census  data;  some  time-series 
listings;  and  comparisons  with  national  data. 

62.  "Summary  of  Irrigation,  83  Counties,  Michigan",  Michigan  Water 
Resources  Commission,  Lansing  (1958). 

Tabulates  by  counties  the  history  of  irrigation  in  Michigan, 
the  yearly  installation  of  systems,  crops  and  acreage 
irrigated,  and  data  on  water  supply  for  irrigation  use.* 

63.  U.  S.  Census  of  Agriculture:  1959,  Vol.  I,  Counties,  Part  13, 
Michigan,  U.  S.  Bureau  of  the  Census,  U.  S.  Government  Printing 
Office,  Washington  25,  D.  C.  (1961),  253  pp. 

Tabulates  statistics  for  the  state  and  by  county  on  number  of 
farms;  farm  characteristics;  acreage  in  farms;  cropland  and 
other  uses  of  land;  land-use  practices;  irrigation;  farm 
facilities  and  equipment;  farm  labor;  farm  expenditures;  use 
of  commercial  fertilizer;  number  and  kinds  of  livestock;  acres 
and  production  of  crops;  value  of  farm  products;  characteris- 
tics of  commercial  farms,  farms  classified  by  tenure,  size, 
type,  and  economic  class. 

64.  U.  S.  Census  of  Agriculture:  1959,  Vol.  IV,  Drainage  of 
Agricultural  Lands,  U.  S.  Bureau  of  the  Census,  U.  S.  Govern- 
ment Printing  Office,  Washington  25,  D.  C.  (1961),  364  pp. 
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Presents  statistics  on  drainage  projects,  size,  type,  area 
served,  cost  and  works  for  the  state  and  its  counties. 


r 


65.  U.  S.  Census  of  Agriculture:  1959,  Vol.  V,  Part  2,  Irrigation 
in  Humid  Areas,  U.  S.  Bureau  of  the  Census,  U.  S.  Government 
Printing  Office,  Washington  25,  D.  C.  (i960),  l48  pp. 

Presents  statistics  by  county  on  acres  irrigated,  number  of 
constructed  ponds  and  reservoirs,  source  and  method  of  applying 
water,  type  of  pumping  power,  acreage  of  individual  crops 
irrigated,  and  frequency  of  irrigation. 


66.  U.  S.  Census  of  Agriculture:  1969,  Vol.  V,  Special  Reports, 

Part  b,  Chapter  3,  ''a  Graphic  Summary  of  Agricultural  Resources 
and  Production,  1959",  U.  S.  Bureau  of  the  Census,  U.  S.  Gov- 
ernment Printing  Office,  Washington  25,  D.  C.  (1962),  53  pp. 


67.  U.  S.  Census  of  Agriculture:  1959,  Vol.  V,  Special  Reports, 
Part  b.  Chapter  1,  "a  Graphic  Summary  of  Land  Utilization", 

U.  S.  Bureau  of  the  Census,  U.  S.  Government  Printing  Office, 
Washington  25,  D.  C.  (1962),  48  pp. 


68.  U.  S.  Census  of  Agriculture:  1959,  Vol.  V,  Special  Reports, 
Part  6,  Chapter  2,  "A  Graphic  Summary  of  Farm  Tenure",  U.  S. 
Bureau  of  the  Census,  U.  S.  Government  Printing  Office, 
Washington  25,  D.  C.  (1962),  44  pp. 


69.  U.  S.  Census  of  Agriculture:  1959,  Vol.  V,  Special  Reports, 

Part  3,  Ranking  Agriculture  Counties,  U.  S.  Government  Printing 
Office,  Washington  2$,  D.  C.  (196£),  93  pp. 

Presents  statistics  for  selected  items  of  inventory  and  agri- 
cultural production  for  the  leading  counties  in  the  United 
States . 


70.  The  United  States  Drainage  of  Agricultural  Lands,  1959,  0.  S. 
Bureau  of  the  Census,  U.  S.  Department  of  Agriculture, 
Washington  25,  D.  C.  (1961),  358  pp. 

Presents  results  of  i960  survey  of  farmers  in  the  U.  S.  who 
reported  drainage  in  the  1959  Census  of  Agriculture. 


71.  "Water  Use  for  Irrigation",  Hydrology  Division  Field  Survey, 
Michigan  Water  Resources  Commission,  Lansing  (1959),  55  pp. 
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Statistics  on  irrigation  by  county,  size  and  number  of 
systems,  annual  irrigated  acreage,  source  of  supply,  types  of 
crops,  and  crop-type  acreage.* 


1-2  36 


I 


1-46.  Finance.  Insurance,  and  Real  Estate 


72. 


"Abstract  of  Reports  of  Credit  Unions  as  at  December  31 , 1961", 
Michigan  State  Banking  Department,  Lansing  (1962),  18  pp. 


Lists  credit  unions  and  summarizes  their  operations.  Includes 
a consolidated  report  of  the  763  installations. 


73.  "Abstract  of  Reports  of  Small  Loan  Licensees  as  at  December  31, 
1961",  Michigan  State  Banking  Department,  Lansing  (1962), 

14  pp. 

A consolidated  statement  of  assets,  liabilities,  income,  and 
expense  of  584  licensees.  Lists  names  and  locations. 


7k.  "Annual  Report  on  Savings  and  Loan  Associations  for  the  Fiscal 
Year  Ended  June  30,  1962",  Michigan  Department  of  State,  Lansing 
(September  27,  1962),  43  pp. 

Statistical  tables  of  assets,  shares,  and  reserves;  consoli- 
dated financial  statement  and  statement  of  operations;  recon- 
cilement of  reserves;  officers  and  directors;  foreign  savings 
and  loan  data. 


75.  "Moody’s  Banks  and  Finances,  1963",  Moody’s  Investors  Service, 
Inc.,  New  York  (1963). 

A source  of  financial  statistics  on  Michigan  banks,  insurance 
companies,  investment  trusts,  and  finance  and  credit  com- 
panies . 


76.  "1959-60  Report",  State  Tax  Commission  and  State  Board  of 
Assessors,  Lansing,  Michigan  (1961). 

Presents  detailed  statistics  on  property  tax  assessment  for 
individual  counties,  villages,  townships,  and  school  districts. 
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77.  "Seventy-Fourth  Annual  Report  of  the  Commissioner  for  the  Year 
Ended  December  31,  1962",  Michigan  State  Banking  Department, 
Lansing  (May  7,  1963),  97  pp. 

Tables  report  bank  earnings  and  dividends,  corporate  changes 
during  1962,  branch  facilities,  examinations  conducted,  credit 
union  statistics,  lists  of  small-loan  licensees  and  finance 
companies,  motor  vehicle  sales  finance  licenses,  and  other 
data. 
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Transportation 


78.  Castle,  R.  D.,  Deehne,  H.  A.,  Linger,  T.,  Miller,  D.,  Stuart, 
R.,  and  Wyatt,  W.,  "Jackson,  Michigan  State  Highway  Plan", 
Urban  Planning  Section,  Planning  Division,  Michigan  State 
Highway  Department,  Lansing  (November  30,  1962),  37  pp. 

Economic  characteristics  of  Jackson,  Michigan,  and  forecasts 
of  near-future  employment,  population,  land  use,  and  traffic 
volume.  Recommended  highway  plan  programmed  for  accomplish- 
ment in  three  stages. 


79.  Cline,  D.  C.,  McMonagle,  J.  C.,  Papke,  J.  A.,  and  Taylor,  J. 
C.,  "Michigan  Highway  Fiscal  Study,  196l",  Michigan  State 
University,  East  Lansing,  and  Wayne  State  University,  Detroit 
(November  1962),  287  pp. 

Recommends  a fiscal  program  for  accomplish  \ng  objectives  pre- 
sented in  "Michigan's  Highways,  I960-I98O' , Michigan  State 
Highway  Department,  1962. 


80.  Rowley,  E.  C.,  "Economic  and  Social  Effects  of  Highway 

Improvements",  Michigan  State  University /Highway  Traffic 
Safety  Center,  East  Lansing,  Michigan  (1961),  129  pp. 

A summary  of  the  results  of  a series  of  research  studies  by 
Michigan  State  University /Highway  Traffic  Safety  Center  and 
Michigan  State  Highway  Department  with  participation  of  U.  S. 
Department  of  Commerce,  Bureau  of  Public  Roads.  The  objective 
of  these  research  projects  was  to  study  and,  if  possible, 
forecast  the  effects  of  current  improvements  on  the  intricate 
complex  of  economic  and  social  operations  and  interests  that, 
are  closely  integrated  with  and  increasingly  dependent  upon 
highways  and  the  transportation  and  access  services  they 
provide. 


8l.  Thompson,  E.  S.,  and  Suggitt,  F.  W. , "Preliminary  Engineering 
and  Economic  Studies  for  General  Aviation  Facilities,  Gratiot 
County,  Michigan",  Williams  and  Works,  Grand  Rapids  (September 
1962),  45  pp. 
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Discusses  need  for  airport,  analyzes  the  engineering  require- 
ments and  economic  aspects,  and  recommends  course  of  action.* 


82.  "Annual  Report  1961-1962",  Michigan  Department  of  Aeronautics, 
Lansing  (January  1,  1963),  30  pp. 

Delineates  department  organization  and  activities.  Gives 
statistics  on  aviation  in  Michigan,  including  registered  air- 
craft and  airmen,  airports,  flight  data,  and  financial  reports. 

83.  "Grand  Haven  Harbor  and  Grand  River,  Michigan",  No.  66l,  House 
of  Representatives,  Seventy -Sixth  Congress,  Third  Session,  U.  S. 
Government  Printing  Office,  Washington  25,  D.  C.  (1940),  23  pp. 

Report  from  the  Corps  of  Engineers  recommending  an  increase  in 
the  channel  width  and  provision  of  a basin  to  permit  turning 
of  vessels. 


84.  "Grand  River,  Michigan",  No.  80,  House  of  Representatives, 
Seventy-Third  Congress,  First  Session.  U.  S.  Government  Printing 
Office,  Washington  25,  D.  C.  (1933),  42  pp. 

The  Corps  of  Engineers  reported  that  the  further  improvement 
of  the  stream  by  the  Federal  Government,  other  than  that  already 
authorized,  was  not  advisable  at  that  time. 

85.  "Lansing  Area  Trunkline  Plan",  Planning  Division,  Michigan, 

State  Highway  Department,  Lansing  (September  1961),  46  pp. 

Plans  for  a street  and  highway  network  to  serve  local  and 
through  traffic;  anticipates  three  successive  five-year  pro- 
grams . 

86.  "Michigan's  Highways,  I960-I98O",  Michigan  State  Highway  De- 
partment, Lansing  (1962),  122  pp. 

A technical  engineering  report  covering  needs,  costs, 
standards,  and  pr'  rams. 

37.  "Michigan  State  Trunkline  Second  Five  Year  Construction  Pro- 
gram Schedule,  July  1,  1962-July  1,  1967",  Michigan  State 
Highway  Department,  Lansing  (March  1961),  47  pp. 

County -by-county  breakdown  of  projected  major  projects,  con- 
struction program  schedule,  and  planned  contracting  dates. 
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88.  "Moody * 3 Transportation  Manual,  1963",  Moody*s  Investors 
Service,  Inc.,  New  York  (1963),  1399  pp 

A source  of  financial,  locational,  and  mileage  data  for  rail- 
roads, airlines,  shipping  trnction,  bus,  and  truck  lines 
operating  in  Michigan. 

89.  "National  Highway  and  Airway  Carriers  and  Routes,  Spring  1962", 
National  Highway'  Carriers  Directory,  Inc.,  Chicago  (1962),  1272 

pp. 

Includes  index  of  interstate  carriers  with  terminals  in 
Michigan  classified  by  city. 

90.  "Transportation,  an  Inventory --January,  1962",  Tri-County 
Regional  Planning  Commission,  Lansing,  Michigan  (April  1, 

1962),  56  pp. 

Analysis  of  present  transportation  in  Clinton,  Eaton,  arid 
Ingham  Counties  and  its  relationship  to  long-range  planning 
for  the  area. 

91.  "Waterborne  Commerce  of  the  United  States,  1962,  Part  3, 
Waterways  and  Harbors,  Great  Lakes",  Department  of  the  Array, 
Corps  of  Engineers,  Chicago  (1963),  2U5  pp. 

Statistics  on  the  waterborne  conmercr  on  the  Grand  River  and 
the  harbors  of  Grand  Haven  and  Holland. 
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I 48.  Utilities  and  Communication 


Jones,  V.  A.,  North  American  Radio-TV  Station  Guide.  Howard  W. 
bams  & Company,  Inc.,  Indianapolis,  Indiana,  and  The  Bobbs- 
Merrill  Company,  Inc.,  New  York  (January  1963),  128  pp. 

compilation  01  broadcast-station  information  by  Michigan 
cities. 


Seligraan,  N.,  Editor,  The  Working  Press  of  the  Nation/Magazine 
ano_Euitorial  Directory,  you.  II,  The  National  Research  Bureau, 
Inc-,  Chicago  (1963),  612  pp. 

Comprehensive  directory  of  service,  trade,  professional, 
industrial,  agricultural,  and  consumer  magazines. 


Seligman,  N.,  Editor,  The  Working  Press  of  the  Nation/ 
Newspaper  and  Allied  Services  Directory,  Vol.  I,  The  National 
Research  Bureau,  Inc.,  Chicago  (19&3),  580  pp. 

Includes  list  of  principal  daily  and  weekly  newspapers  pub- 
lished in  Michigan. 


beligman,  N.,  Editor,  The  Working  Press  of  the  Nation/Radio  and 
.e revision  Directory,  Vol.  Ill,  The  National  Research  Bureau 
Inc.,  Chicago  (1963),  471  pp.  ’ 

Includes  list  of  all  major  radio  and  TV  stations,  organized  by 
city  within  the  state. 


"Forty-Second  Annual  Re  ort  of  the  Federal  Power  Commission” 
Federal  Power  Commi'  ; on,  Washington,  D.  C.  (January  9,  1963), 


Includes  following  information  for  Michigan  and  all  other 
otates:  Identification  of  steam-electric  plants  of  700  mw  and 
over  and  those  with  heat  rates  of  less  than  9500  Btu  per  net 
kilowatt-hour;  trends  of  fuel  costs  in  steam-electric  plants; 


estimates  of  volume  of  developed  and  underdeveloped  hydro- 
electric power;  projects  under  major  license;  and  acreage  of 
land  reserved  for  waterpower  purposes. 


97.  "Hydro  Development,  1951,  State  of  Michigan",  Hydrology 
Division,  Michigan  Water  Resources  Commission,  Lansing  (1951). 

Physical  data  by  major  drainage  basins  of  installed  hydro- 
electric power  resources  of  Michigan.* 

98.  "Hydroelectric  Power  Resources  of  the  United  States:  i960". 
Federal  Power  Commission,  Washington,  D.  C.  (August  1961), 

209  PP- 

Presents  compilations  and  summaries  of  data  as  of  January  1, 
i960,  on  tne  resources  of  the  United  States  for  the  development 
of  hydroelectric  power.  The  compilations  bring  together 
available  data  on  developed  and  underdeveloped  power  in  indi- 
vidual listings  of  existing  hydroelectric  plants  and  undevel- 
oped power  sites.  The  listings  are  grouped  and  arranged  by 
major  drainages  and  river  basins  and  by  geographic  divisions 
and  states. 


"Rural  Electrification  Administration,  Report  1961",  U.  S. 
Department  of  Agriculture,  Washington,  D.  C.  (December  1961), 
34  PP- 

Statistics  ty  states  of  progress  of  rural  electri f ication  ana 

rural  telephony.* 
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Extractive  Industries 


100.  Carlson,  E.  T. , and.  Sorenson,  H.  0.,  "Michigan  Mineral  In- 
dustries, 1961",  Geological  Survey  Division,  Michigan 
Department  of  Conservation,  Lansing  (December  1962),  99  pp. 

Compilation  of  mineral  production  data  for  1961.  Includes 
information  on  new  developments  in  the  field,  a summary  for 
each  mineral  industry,  a breakdown  of  production  by  counties, 
and  a directory  of  mineral  producers. 

101.  Klyce,  D.  F. , "The  Mineral  Industry  of  Michigan,  1963", 
chapter  from  Bureau  of  Mines  Minerals  Yearbook,  Vol  III,  U.  S. 
Department  of  the  Interior,  Bureau  of  Mines,  Washington  25,  D.  C. 

Itemizes  metallic  and  nonmetallic  mineral  production  for  1962 
and  1963.  Provides  data  on  production  facilities  and  trends  in 
shipments . 

102.  "Fish  Planting  Record,  1962",  Division  of  Fisheries,  Michigan 
Department  of  Conservation,  Lansing  (February  1963). 

Reports  fish  plantings  by  counties;  total  weight,  number, 
kinds,  and  sizes  of  fish.* 


103.  "Michigan  Forest  Facts",  Michigan  Forest  Industries  Conmittee, 
Detroit,  and  American  Forest  Products  Industries,  Inc., 
Washington  6,  D.  C.  (1959),  15  pp. 

Describes  forest  areas  by  county.  Includes  information  on  tree 
farms,  ownership  of  forest  lands,  and  wood-use  industries. 


104.  Minerals  Yearbook,  1961,  Area  Reports,  Vol.  3,  U.  S.  Department 
of  the  Interior,  Bureau  oi1  Mines,  U.  S.  Government  Printing 
Office,  Washington  25,  D.  C.  (1962),  1173  pp. 

Contains  a review  by  county  of  the  type  and  value  of  mineral 
production  in  Michigan. 
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105.  "Summary  of  Operations,  Oil  and  Gas  Fields,  1962",  Geological 
Survey  Division,  Michigan  Department  of  Conservation,  Lansing 
(May  1963),  44  pp. 

Statistics  for  1962  by  counties  and  producing  fields;  also 
comparative  data  for  years  prior  to  1962.* 

106.  U.  S.  Census  of  Mineral  Industries:  1958,  Vol.  I,  Summary  and 
Industry  Statistics,  U.  S.  Bureau  of  the Census , U . S . 
Government  Printing  Office,  Washington  25,  D.  C.  (1961). 

Contains  state  summaries  and  selected  statistics  by  county. 


107.  U.  S.  Census  of  Mineral  Industries:  1958,  Vol.  II,  Area 
Statistics,  U.  S.  Bureau  of  the  Census,  U.  S.  Government 
Printing  Off ice,  Washington  25,  D.  C.  (1961). 

Contains  such  statistics  as  number  of  establishments;  quantity 
and  quality  of  shipments  and  receipts;  capital  expenditures; 
number  of  employees,  man-hours  and  payrolls;  cost  of  supplies; 
fuels;  electric  energy;  contract  work;  and  purchased  machinery 
installed.  Figures  are  shown  by  industry  and  by  county,  and 
for  some  industry  groups  within  the  county. 

108.  U.  S.  Census  of  Mineral  Industries:  1954,  U.  S.  Bureau  of  the 
to  Census,  U.  S.  Government  Printing  Office,  Washington  25,  D.  C. 

109.  (1958). 

Vol.  1,  Summary  and  Industry  Statistics 
Vol.  II,  Area  Statistics 

Contain  much  detail  on  water  usage  by  the  mineral  industries. 
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1-50.  Public  Administration 


110.  Press,  C.,  "Selected  Bibliography  on  Michigan  Government  and 
Politics",  Institute  for  Community  Development,  Michigan  State 
University,  East  Lansing  (1963),  12  pp. 

111.  Census  of  Governments:  1962,  Vol.  I,  Governmental  Organiza- 
tion, U.  S.  Bureau  of  the  Census,  U.  S.  Government  Printing 
Office,  Washington  25,  D.  C.  (19^3),  376  pp. 

Provides  numbers  of  governmental  units  in  existence  and  the 
nature  of  local  governments  authorized  in  the  state  as  of 
early  1962. 


112 . Census  of  Governments:  1962,  Vol.  II,  Taxable  Property  Values, 
U.  S.  Bureau  of  the  Census,  U.  S.  Government  Printing  Office, 
Washington  25,  D.  C.  (I963),  160  pp. 

Presents  figures  concerning  the  values  that  were  assessed  in 
1961  on  property  subject  to  local  general  property  taxation; 
information  on  real  properties  that  changed  hands  during  a six- 
month  period  of  1961;  and  estimates  of  the  number  of  pieces  of 
locally  assessed  real  property,  and  of  the  distribution  of  these 
properties  and  their  assessed  values. 

113.  Compendium  of  City  Government  Finances  in  1962,  U.  S.  Bureau 
of  the  Census,  U.  S.  Government  Printing  Office,  Washington  25, 
D.  C.  (1963),  100  pp. 

Annual  detailed  financial  information  for  individual  cities 
and  selected  urban  towns  and  townships  of  over  50,000. 


114.  "Detail  of  Capital  Outlay  Budget  for  the  Fiscal  Year  Ending 

June  30,  1964",  Michigan  Department  of  Administration,  Lansing 
(1963),  138  pp. 

Contains  the  total  capital  outlay  program  of  the  state.  Tables 
show  departmental  projects,  money  requested,  and  amounts 
recommended  for  appropriation. 
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115.  "Financial  Report  of  Michigan  County  Government,  1961",  Auditor 
of  the  State,  Innsing  (1962),  31  PP* 

Presents  limited  detail  for  individual  counties  on  revenue, 
expenditure,  personal  services,  debt  transactions,  capital  out- 
lay, and  debt  outstanding. 

116.  "statement  of  Legislative  Appropriations  for  the  Fiscal  Year 
Ending  June  30,  1963",  Michigan  Department  of  Administration, 
Lansing  (1962),  20  pp. 

Tabulates  1961-62  appropriations  and  1962-63  recommendations 
and  appropriations  for  various  funds.  Summarizes  ie 
governor* s budget  and  changes  made  by  the  Legislature. 

117.  "Statement  of  Long  Range  Capital  Outlay  Needs  for  the  Five-Year 
Period  1963-64  Through  1967-68  as  Requested  by  State  Agencies", 
Michigan  Department  of  Administration,  Lansing  (January  19&3), 

101  pp. 

Tables  show  departments,  agencies,  and  groups;  the  amount 
requested  for  1963-64;  projected  amounts  for  the  ensuing  four- 
years;  and  the  total  amount  needed  for  the  five-year  period. 

118.  "Twenty-First  Annual  Report,  1961-1962",  Michigan  Department  of 
Revenue,  Lansing  (November  1962),  95  pp. 

Describes  organization  and  functions  of  the  Department,  defines 
sources  of  revenue,  and  presents  the  1962  status  of  tax  legis- 
lation. 

119.  u.  S.  Census  of  Governments:  1957,  Vol.  IT,  No.  2,  nummary  c V 
pJrbl ic  Employment,  U.  S.  Bureau  of  the  Census,  U.  S.  Government 
Printing  Office,  Washington  25,  D.  C.  (1958),  931  pp. 

Contains  selected  employment  statistics  for  individual  county, 
municipality,  and  township  governments  and  for  individual 
school  districts  enrolling  300  or  more  pupils. 


120.  U.  S.  Census  of  Governments:  1957,  Vol.  II,  No.  3,  Local 

Government  Employment  in  Standard  Metropolitan  Areas,  U.  S. 
Bureau  of  the  Census,  U.  S.  Government  Printing  office, 
Washington  25,  D.  C.  (1958),  69  pp. 

Brings  together  figures  on  employees  and  payrolls  of  local 
governments  in  standard  metropolitan  areas,  supplying  for  th 
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central  portions  of  these  areas  more  detail  than  is  available 
separately  for  other  local  governments  from  the  1957  Census  of 
Governments . 


121.  U.  S.  Census  of  Governments:  1957,  Vol.  Ill,  No.  1,  Finances 
of  School  Districts,  U.  S.  Bureau  of  the  Census , U.  S.  Govern- 
ment Printing  Office,  Washington  25,  D.  C.  (1958),  367  pp. 

Presents  financial  statistics  for  individual  school  districts 
enrolling  300  or  more  pupils. 


122.  U.  S.  Census  of  Governments:  1957,  Vol.  Ill,  No.  3,  Finances 
of  Municipalities  and  Township  Governments,  U.  S.  Bureau  of 
the  Census,  U.  S.  Government  Printing  Office,  Washington  25, 
D.  C.  (1959),  ^55  PP. 

Financial  statistics  for  individual  municipalities  and  town- 
ship governments. 


123.  U.  S.  Census  of  Governments:  1957,  Vol.  Ill,  No.  4,  Finances 
of  County  Governments,  U.  S.  Bureau  of  the  Census,  U.  S. 
Government  Printing  Office,  Washington  25,  D.  C.  (1959), 

269  pp. 

Financial  statistics  for  individual  county  governments. 


124.  U.  S.  Census  of  Governments:  1957,  Vol.  Ill,  No.  6,  Local 
Government  Finances  in  standard  Metropolitan  Areas,  U.  S. 
Bureau  of  the  Census,  U.  S.  Government  Printing  Office, 
Washington  25,  D.  C.  (1959),  l48  pp. 

Presents  statistics  on  local  government  finances  In  individual 
standard  metropolitan  areas. 


125.  U.  S.  Census  of  Governments:  1957,  Vol.  IV,  No.  1,  Eraployee- 
Retirement  Systems  of  State  and  Local  Governments,  U.  S. 

Bureau  of  the  Census,  U.  S.  Government  Printing  Office, 

Washington  25,  D.  C.  (1959),  49  pp. 

Presents  statistics  r >r  Individual  employee-retirement  systems 
having  200  members  or  more. 


126.  U.  S.  Census  of  Governments:  1957,  Vol.  VI,  No.  20,  Government 
in  Michigan,  U.  S.  Bureau  of  the  Census,  U.  S.  Government 
Printing  Office,  Washington  25,  D.  C.  (1959),  88  pp. 
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Presents  statistics  on  the  organization,  employment,  and 
finances  of  the  state  and  local  governments. 
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Recreation 


127.  Weber , E.  W.,  "Recreation  as  a Purpose  of  Water  Resource  Devel- 

opment", U.  S.  Army  Corps  of  Engineers,  Washington,  D.  C.  (May 

1962),  22  pp. 

Outlines  history  of  recreational  development  and  relationship 
to  project  planning.* 


120.  Area  and  Ownership  of  state  and  Federal  Forests  and  Recreation 
Lands",  Lands  Division,  Michigan  Department  of  Conservation, 
Lansing  (May  1962),  2 pp. 

Area  owned  by  Michigan  and  Federal  Agencies  according  to  state 
regions. 


129.  "List  of  Public  Outdoor  Recreation  Areas  i960".  Outdoor  Recrea- 
tion Resources  Review  Commission,  Washington,  D.  C.  (1962), 

173  pp. 

Management  agency,  acreage,  and  county  location  of  nonurban 
public  recreation  areas. 


130.  "Michigan  Campground  Directory",  Michigan  Department  of  Con- 
servation, Lansing  (May  1963),  16  pp. 

Lists  state  park  campgrounds,  state  and  national  forest  camp- 
grounds, and  county  and  local  parks. 


131.  "Michigan  Outdoor  Guide",  Touring  Department  Automobile  Club  of 
Michigan,  Detroit  (1962),  49  pp. 

Brochure  describing  parks,  forests,  and  campgrounds  and 
associated  facilities. 


132.  "Michigan's  Recreation  Future",  Proceedings  of  the  Seventh 

Annual  Conference,  Michigan  Natural  Resources  Council,  Lansing 
(October  24,  1962),  70  pp. 
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Summary  of  findings  o:  Outdoor  Recreational  Resources  Review 
Commission.  General  discussions  of  state  needs  and  resources 
and  recreational  programs  of  other  states.  Guidelines  for 
recreational  planning. 


"Michigan’s  Resources  for  Outdoor  Recreation",  Proceedings  of 
the  Michigan  Natural  Resources  Council  Annual  Meeting,  Lansing 
(October  28,  1959),  53  pp. 

Eight  papers  giving  a general  description  of  Michigan’s  geo- 
graphic characteristics  as  a basic  resource  for  outdoor 
recreation,  identification  of  socio-economic  conditions  that 
are  destroying  or  limiting  the  potential  of  Michigan’s  recrea- 
tional resources  and  recommendations  for  remedial  action,  and 
current  Michigan  studies  and  projects  in  outdoor  recreation. 


"Outdoor  Recreation,  an  Inventory",  Tri-County  Regional  Plan- 
ning Commission,  Lansing,  Michigan  (January  1962),  51  PP- 

Describes  facilities,  the  primary  purpose  of  which  is  recrea- 
tion. Major  types  of  recreation  are  discussed  generally,  and 
maps  of  Clinton,  Eaton,  and  Ingham  counties  locate  the 
facilities  (description  based  upon  a preliminary  draft  of  the 

report) . 


"Recreation  and  Park  Yearbook,  1961",  National  Recreation 
Association,  New  York  (1961). 

Statistics  on  recreational  areas  and  their  management  authority, 
acreage,  employees,  and  expenditures. 


"Report,  of  Comnittee  on  State  Parks  and  Public  Lands",  Interim 
Committee,  House  of  Representatives,  U.  S.  Government  Printing 
Office,  Washington  25,  D.  C.  (1963),  22  pp. 

Surveys  attendance,  park  uses,  operation  and  maintenance, 
revenues,  and  expansion  needs.  Makes  recommendations  to  th 
Departments  of  Conservation,  Administration,  and  Highways  and 
to  the  State  Legislature  for  improving  parks  and  recreational 
facilities. 


1-52.  Water 


Municipal  Water  Supply 

137.  Milllman,  J.  W. , "Policy  Horizons  for  Future  Urban  Water 
Supply",  Resources  for  the  Future,  Inc.,  Washington,  D.  C., 
and  Indiana  University,  Bloomington  (December  1962). 

Discusses  present  status  of  urban  water  economics,  some  future 
problems,  and  aspects  of  policy  making  on  water  supply,  use, 
and  pricing. 

138.  "Data  on  Public  Water  Supplies  in  Michigan",  No.  4,  Michigan 
Department  of  Health,  Lansing  (196l),  57  PP« 

Tabulates  counties,  municipalities,  population  sources,  treat- 
ment, storage  capacities,  and  chemical  analyses. 

13 j.  "Municipal  Water  Facilities,  Communities  of  25,000  Population 
and  Over,  as  of  January  1,  1962",  Public  Health  Service,  U.  S. 
Department  of  Health,  Education  and  Welfare,  Washington,  D.  C. 

(1962),  108  pp. 

140.  "Municipal  Water  Facilities,  Inventory  as  of  January  1,  1958", 
Vol.  5,  U.  S.  Department  of  Health,  Education  and  Welfare, 
Public  Health  Service,  Division  of  Water  Supply  and  Pollution 
Control,  Washington,  D.  C.  (January  1,  1958),  1^0  pp. 

Covers  Illinois,  Indiana,  Michigan,  Ohio,  and  Wisconsin.  Gives 
names  of  communities,  population,  source  of  supply,  treatment 
characteristics,  and  other  data. 


Sewage  Treatment 

Mi.  "1  i rectory  of  Sewage  Treatment  Plants  and  Superintendents", 

. of  Bn 4 Lneer  ng,  Michigan  Department  of  Health,  Lansing 

(March  1961),  17  PP- 
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Lists  1 cations,  population,  classes  and  types  of  sewage  treat- 
ment, and  names  of  superintendents. 

142.  Waste  Water  Disposal  Practices  an  Federal  I istaliations  as  of 
December  31,  1>60,  Vol.  XXITT,  Michigan,  lb  S.  Department  of 
Health,  Education  and  Welfare,  Public  Health  Service,  Division 
of  Water  Supply  and  Pollution  Control,  Washington  25,  D.  C. 

(1962),  50  pp. 

An  inventory  of  waste-water  disposal  practices  of  Federa. 
activities  on  read  property  owned  by  or  leased  to  the  Feueral 
Government . 


Flood  Control 

1^3.  Pfeil,  R.  C.,  "Survey  Report  on  Grand  River  Basin,  Michigan — 
Interim  Report  on  Flood  Control  at  Granville",  U.  S.  Army 
Engineer  District,  Detroit  Corps  of  Engineers,  Detroit 
(March  7,  1962),  22  pp. 

Survey  data  leading  to  recommendations  for  construction  of 
levees  and  other  flood-control  measures  along  Buck  Creek, 
Highway  1-96,  and  nearby  locations. 

144.  "Flood  Conditions  in  the  Lansing  Area",  Michigan  Water 
Resources  Commission,  Lansing  (September  r/54) , 12  pp. 

Flood  history,  causes,  ana  methods  of  control  and  prediction. 

145.  "Grand  River  at  Lansing,  Michigan",  No.  132,  Senate,  Eighty- 
Fourth  Congress,  Second  Session,  U.  S.  G /ernment  Pi  . r.tiiv 
Office,  Washington  25,  D.  C.  (1956),  43  pp. 

A review  by  the  Corps  of  Engineers  of  a 1/47  congressional 
report  on  Grand  River,  Michigan  with  particular  reference  t 
flood  control. 


146.  "Regional  Flood  Frequency  Study,  Grand  Riyer  Drainage  Basin", 
U.  S.  Army  Corps  of  En<  ineers,  Detr  it  (February  • ),  • pp. 

Statistical  flood-frequency  analysis  based  on  correlation  ana 
regression  procedures.* 
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147.  "Report  on  Dams  and  Other  Obstructions  in  Lakes  and  Streams", 
Fisheries  Division,  Michigan  Department  of  Conservation, 
Lansing  (1953). 

Presents  by  counties,  the  name,  stream  basin,  location  by  sec- 
twp-range,  head  in  feet,  date  of  construction,  and  ownership 
of  dams.* 


148.  "Supplemented  Report  of  the  Grand  River  to  the  1958  Survey 

Report  on  Major  and  Local  Drainage  for  Portage  River,  Michigan", 
U.  S.  Department  of  Agriculture,  Soil  Conservation  Service, 
Milwaukee,  Wisconsin  (July  1959),  19  PP* 

Determines  agricultural  benefits  and  reduction  of  flood-water 
damage  on  land  adjacent  to  the  Grand  River  if  improvements  were 
made  to  the  river  channel. 


149.  "Survey  Report  for  Major  and  Local  Drainage  for  Lookingglass 
River,  Michigan",  U.  S.  Department  of  Agriculture,  Soil  Con- 
servation Service  (June  1961),  31  PP* 

Presents  a project  of  local  drainage  improvements,  estimates 
the  cost  of  the  improvements,  and  evaluates  the  agricultural 
drainage  benefits  and  reduction  of  flood -water  damages  that 
would  result. 


150.  "Survey  Report  for  Major  and  Local  Drainage  for  Portage  River, 
Michigan",  U.  S.  Department  of  Agriculture,  Soil  Conservation 
Service,  Milwaukee,  Wisconsin  (July  1958),  35  PP« 

Determines  the  effect  of  an  improvement  of  the  Portage  River 
upon  local  drainage  facilities.  Evaluates  the  effects  of 
river  and  local  drainage  improvements  on  agriculture. 


151.  "Survey  Report  on  Major  and  Local  Drainage  for  Stoney  Creek, 
Michigan",  'J.  S.  Department  of  Agriculture,  Soil  Conservation 
Service,  Milwaukee,  Wisconsin  (June  i960),  27  pp. 

Presents  a program  of  local  drainage  improvements,  estimates 
the  cost  of  those  improvements,  and  evaluates  the  agricultural 
benefits  which  would  result. 


152.  "Watershed  Work  Plan,  Muskrat  Creek  Watershed,  Clinton  County, 
Michigan",  Clinton  County  Soil  Conservation  District,  Morris 
Drain  Drainage  District  (October  1959),  15  PP* 
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Discusses  the  watershed  and  its  problems.  Describes  land 
treatment  and  structural  measures,  benefits  and  costs,  pro- 
visions for  financing  construction,  and  operation  and 
maintenance  procedures. 
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153.  Laberge,  R.  H.,  "Water  Resources  Background  Facts,  Grand  River 
Basin,  Michigan",  School  of  Public  Health,  University  of 
Michigan,  Ann  Arbor  (May  1958),  37  PP- 

Covers  hydrology,  community  and  industrial  development,  river 
characteristics,  and  agencies  affecting  water  resources. 


154.  Langworthy,  V.  W.,  "The  Water  Utility  and  Regional  Planning", 
Water  and  Sewage  Works,  Vol.  110,  No.  3»  March  1963,  PP-  100- 
101. 

Reviews  the  major  aspects  of  regional  planning  and  indicates 
the  area  where  the  water  utility  can  and  should  play  an  active 
part.  An  area  in  central  Michigan  which  has  a regional  plan- 
ning commission  is  examined. 

155.  Schmid,  A.  A.,  "Michigan  Water  Use  and  Development  Problems", 
Agricultural  Experiment  Station,  Department  of  Agricultural 
Economics,  Michigan  State  University,  East  Lansing  (19bl), 

30  pp. 

Discusses  water  use  conflicts  in  agriculture  and  muni ci pa: 
ties,  problems  between  irrigators  and  other  users,  waste- 
disposal  conflicts,  lake  levels,  and  artif icial-lake 
construction. 


156.  "Alternative  Long-Range  Water  Use  Plans  for  the  Tri -County 
Region,  Michigan",  Report  from  Battelle  Memorial  Institute, 
Columbus,  Ohio,  to  the  Tri -County  Re;  nal  l ant Lng  ( mmi! 
(1963). 

Reports  development  and  appraisal  of  alternative  plans  for 
meeting  water  needs  of  Eaton,  Clinton,  ana  Ingham  Counties  1 
the  year  2000,  with  emphasis  on  the  ten-township  core  of  the 
region. 
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157.  "River  Basin  Planning,  Great  Lakes — St.  Lawrence  Drainage 
Basin,  Detroit  District",  U.  S.  Array  Corps  of  Engineers, 
Detroit  (September  1961),  87  pp. 

Presents  discussion  on  planning  of  water  resource;  includes 
maps  outlining  limits  of  drainage  basins. 


Wa t e r Law 


158.  Adams,  M.  P.,  et  al.,  ''Michigan’s  Water  Resources  Problems  and 
Future  Legislative  Needs",  Michigan  Water  Resources  Commission, 
Lansing  (January  22,  1959),  24  pp. 

Gives  data  on  the  Great  Lakes  and  other  supply  sources  and 
their  present  uses  for  recreation,  power,  municipal  and  indus- 
trial purposes,  and  irrigation.  Recommends  appointment  of  a 
Special  Study  Commission  to  determine  needed  legislative 
remedies. 


159.  "Papers  Delivered  at  the  Water  Rights  Conference",  College  of 
Agriculture,  Water  Resources  Committee,  Michigan  State  Univer- 
sity, East  Lansing  (March  29,  i960),  77  PP« 

Papers  discuss  federal  jurisdiction  over  water  in  the  eastern 
United  States,  riparian  doctrine  with  reference  to  the  eastern 
states,  Wisconsin’s  experience  in  writing  a water  law,  Iowa’s 
water  law,  and  interpretation  and  current  status  of  ground 
water  rights. 


Water  Quality  and  Pollution 

160.  Kneese,  A.  U.,  "The  Economics  of  Regional  Water  Quality  Manage- 
ment", Resources  for  the  Future,  Inc.  (January  1963),  235  PP- 

Describes  the  effects  of  water  pollution  and  methods  of  treat- 
ment and  abatement.  Discusses  the  economic  allocation  theory 
relevant  to  waste -disposal,  problems.  Indicates  economic  design 
criteria  for  a basin-wide  waste-disposal  system.  Outlines  the 
application  of  economic  principles  to  the  operation  of  regional 
waste  disposal  systems. 

161.  "Conference,  City  of  Lansing,  Michigan  Water  Resources  Com- 
mission", Michigan  Water  Resources  Commission,  Lansing 
(September  26,  1963),  12  pp. 
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The  regulation  of  flow  of  the  Grand  River  in  relation  to  the 
sewage  treatment  needs  of  the  city  of  Lansing  is  discussed. 

162.  "Pinal  Orders  of  Determination — Municipal",  Michigan  Water 
Resources  Commission,  Lansing  (August  31,  19W3),  3 pp. 

Gives  names  of  municipalities,  status,  and  dates  of  order, 
abatement,  and  extension. 

163.  "Industrial  Pollution  Status",  Michigan  Water  Resources  Com- 
mission, Lansing  (April  1,  1963),  24  pp. 

Evaluates  pollution  control  exercised  by  specific  industrial 
facilities. 

164.  "Municipal  and  Industrial  Waste  Facilities,  1957  Inventory, 
Region  V,  Illinois,  Indiana,  Michigan,  Ohio  and  Wisconsin", 
Public  Health  Service,  U.  S.  Department  of  Health,  Education 
and  Welfare,  Washington,  D.  C.  (1956),  34-0  pp. 

Inventory  of  data  for  sources  of  pollution,  both  municipal  and 
industrial,  by  alphabetical  sequence  of  names  of  communities . * 


165.  "Municipal  and  Industrial  Waste  Facilities,  1957  Inventory, 
Region  V",  Public  Health  Service,  U.  S.  Department  of  Health, 
Education  and  Welfare,  Washington,  D.  C.  (1959),  66  pp. 

Contains  the  latest  available  data  for  all  sources  of  pollu- 
tion, both  municipal  and  industrial,  which  are  of  significance 
in  water  pollution  control  programs. 

166.  "Orders  of  Determination— Industrial",  Michigan  Water  Resources 

to  Commission,  Lansing. 

168.  "Final  Orders"  (August  31,  1962),  5 PP* 

"Industrial/lnactive  for  Reasons  Indicated"  (August  31, 

1962),  8 pp. 

"New  or  Increased  Use"  (August  31,  1962),  18  pp. 

Identifies  industries  contributing'  to  water  pollution,  date  of 
adoption  of  order,  effective  date  of  restrictions,  public  waters 
affected,  and  status. 

169.  "oxygen  Relationships  of  Grand  River,  Lansing  to  Grand  Ledge, 
i960  Survey",  Michigan  Water  Resources  Commission,  Lansing 
(May  1962),  51  pp. 
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Analysis  of  self -purification  capacity. 


170.  "Project  Register.  Projects  Approved  Under  Section  6 (Public 
Law  660,  84th  Congress ) of  the  Federal  Water  Pollution  Control 
Act,  as  Amended  and  Section  3 (Public  Law  658,  87th  Congress) 
of  the  Public  Works  Acceleration  Act",  Public  Health  Service, 
U.  S.  Department  of  Health,  Education  and  Welfare,  Washing- 
ton 25,  D.  C.  (1962). 

Monthly  publication  listing  projects  by  states  and  location 
within  each  state;  also  quarterly  summaries. 


i.  round  WaLer  Resources 


171.  Giroux,  P.  R.,  "Summary  of  Ground-Water  Conditions  in  Michigan, 
1961",  U.  S.  Geological  Survey,  U.  S.  Department  of  Interior, 
Washington,  D.  C.,  and  Geological  Survey  Division  of  the 
Michigan  Department  of  Conservation,  Lansing  (1962),  98  pp. 

Covers  ground-water  problems  and  conditions,  and  state-wide 
changes  in  storage  from  natural  and  pumping  influences. 


172.  Laird,  L.  B.,  Stramel,  G.  J. , and  Wisler,  C.  0.,  "Water 

Resources  of  the  Grand  Rapids  Area,  Michigan",  U.  S.  Geological 
Survey,  U.  S.  Department  of  the  Interior,  Washington,  D.  C. 

(1954),  4o  pp. 

Hydrologic  data  on  surface-water  and  ground -water  resources; 
geology;  water  supplies,  including  public,  industrial, 
commercial,  and  rural;  and  water  law.* 


173.  Stuart,  W.  T. , "Ground  Water  Resources  of  the  Lansing  Area, 

Michigan",  Geological  Survey  Division,  Department  of  Conserva- 
tion, Lansing  (June  1945),  33  pp. 

Describes  drawdown,  cone  of  depression,  reinfiltration,  and 
past  ground -water  usage. 


174.  "Proposed  Four -Year  Program  of  Investigations  of  the  Ground 
Water  Resources  in  the  Upper  Grand  River  Basin,  Michigan", 
Ground  Water  Branch,  Geological  Survey,  u.  S.  Department  of 
the  Interior,  Lansing  (January  1959),  17  pp. 

Describes  proposed  geologic,  hydrologic,  and  geochemical  in- 
vestigations and  observation  studies. 
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Hydro  1 ty.y 


175.  Ash,  A.  D.,  Eichmeier,  A.  H.,  Granger,  D.  W.,  Kidder,  E.  H., 

et  al.,  "Hydrologic  Studies  of  Small  Watersheds  in  Agricultural 
Areas  of  Southern  Michigan,  No.  1,  Deer-Sloan  Basin",  Michigan 
Water  Resources  Commission,  Lansing  (June  195*3).,  77  pp. 

Basin  physiography  and  analysis  of  rainfall,  runoff,  and 
sedimentation. 


176.  Eichmeier,  A.  H.,  and  Wheaton,  F.  Z. , "Hydrologic  Studies  ol 
Small  Watersheds  in  Agricultural  Areas  of  Southern  Michigan, 
No.  2,  Deer-Sloan  Basin,  Precipitation  Studies,  1956-59", 
Michigan  Water  Resources  Commission,  Lansing  (August  I960), 

73  pp. 

Detailed  study  Based  on  a dense  gage  network. 


177.  Gannon,  J.  J. , and  Velz,  C.  J.,  "Drought  Flow  Character istics 
of  Michigan  Streams",  Michigan  Water  Resources  Commission, 
Lansing  (June  i960),  771  pp. 

Compilation  of  available  low-flow  records  ana  analyses  of  pre- 
cipitation and  temperature  and  of  the  levels  of  the  Great 
Lakes  bordering  the  state. 

178.  Green,  R.  F.,  and  ..  . irys,  C.  R.  , "Michigan's  artificial  Sur- 
face Water",  No.  12,  Department  : Res  urce  Dev<  pment, 
Michigan  State  University,  Last  Lan  _ n<  (196.  ),  33  PI- 

Tabulates  locations  and  sizes  of  lakes,  ponds,  hydroelectric 
reservoirs,  fish  and  wildlife  floodings,  municipal  ar.  - indus- 
trial water  supply  reservoirs,  gravel  pits  and  quarries,  f. 
hatcheries  and  research  stations,  underwater  borrow  pit: , n 
other  sources  of  water. 


179.  "Principal  Federal  Sources  of  Hydrological  Data",  Interagency 
Committee  on  Water  Resources,  U.  S.  Geological  Survey,  Depart- 
ment of  the  Interior,  Washington,  D.  C.  (July  195L),  13'1  pp. 

Source  data  by  bureaus  and  departments,  of  experimental - 
station  records  in  37  states.* 
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General  Infomiat  i on 


l8o.  LXike,  R.  D. , and  Nickel,  P.,  "An  Annotated  Bibliography  on 

Water  Problems",  Institute  for  Community  Development,  Michigan 
State  University,  Bast  Lansing  (July  1962),  23  pp. 

Covers  policy  and  administration,  organization,  research,  basin 
planning,  economic  analysis,  land  planning,  and  legal  aspects; 
also  covers  other  bibliographies. 

101.  Hirshleifer,  J.,  DeHaven,  J.  C.,  Milliman,  J.  W. , "Water 

Supply:  Economics,  Technology,  and  Policy",  University  of 
Chicago  Press  (i960),  378  pp. 

Two  techniques  are  contrasted  for  meeting  water  demands: 
improvement  in  allocation  of  existing  water  supplies  and 
development  of  additional  supplies. 

182.  "County  Water  Resources  Data,  Michigan",  Michigan  Water 
Resources  Commission,  Lansing  (May  1959). 

Hydrologic,  construction,  recreational,  and  weather-bureau  data 

by  counties.* 


183.  "Federal  Programs  for  Collection  of  Data  on  Water  Use",  Inter- 
agency Committee  on  Water  Resources,  Public  Health  Service, 

U.  S.  Department  of  Health,  Education  and  Welfare,  Washington, 

D.  C.  (1959),  43  pp. 

Source  data  on  water  resources,  water  use,  water  pollution, 
water  power,  navigation,  and  fish  and  other  wildlife.* 


184.  "Policies,  Standards,  and  Procedures  in  the  Formulation, 

Evaluation,  and  Review  of  Plans  for  Use  and  Development  of 
Water  and  Related  Land  Resources",  No.  97,  The  President’s 
Water  Resources  Council,  Eighty-Seventh  Congress,  Second 
Session,  Washington,  D.  C.  (May  29,  1962),  13  pp. 


109.  "Water  Resource  Conditi  11s  and  Uses  in  the  Upper  Grand  River 
Basin",  Michigan  Water  Resources  Commission,  Lansing  (1961), 
137  PP. 


Discusses  characteristics  of  the  basin,  hydrology,  water  use, 
;\1  . ds  and  flood  control,  low-flow  augmentation,  and  land  and 
water-management  problems. 
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l86  "Water  Resources  Activities  in  the  United  States  ',  Index  lor 

Committee  Prints  Nos.  1-32,  Senate  Select  Committee  on  National 
Water  Resources,  Eighty -Sixth  Congress  (December  I960),  47  pp. 

187.  "Water  Resources  Investigations  in  Michigan",  Water  Resources 
Division,  U.  S.  Geological  Survey,  Washington  25,  D.  C.  (May 
1962),  5 PP- 

Map  showing  streamflow  stations,  inland  lake  stations, 
observation  wells,  quality  of  water-collection  sites,  and 
projects  active  in  1962;  summarizing  report  and  selected 
references  from  U.  S.  Geological  Survey. 
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GENERAL  SOURCES 


1-54.  Statistical 


STATISTICAL 


l88.  Beeson,  J. , Garrison,  A.  C.,  Verway,  D.  I.,  Waite,  E.  B.,  and 
Bowlby,  R.  L.,  "Michigan  Economic  Charts",  Bureau  of  Business 
and  Economic  Research,  Graduate  School  of  Business  Administra- 
tion, Michigan  State  University,  East  Lansing  (1962),  95  pp. 

Graphic  presentation  of  data  from  Michigan  Statistical 
Abstract. 


189.  Verway,  D.  1.,  Compiler,  "Michigan  Statistical  Abstract", 

Bureau  of  Business  and  Economic  Research,  Graduate  School  of 
Business  Administration,  Michigan  State  University,  East 
Lansing  (1962),  332  pp. 

A wide  range  of  information  about  Michigan,  its  counties, 
cities,  and  metropolitan  areas.  Covers  population,  climate, 
land  area,  agriculture,  mining,  housing,  manufacturing,  trade, 
finance  and  insurance,  communication,  transportation,  public 
utilities,  and  services. 

190.  County  and  City  Data  Book,  1962  (A  Statistical  Abstract  Supple- 
ment),  U.  S.  Bureau  of  the  Census,  U.  S.  Government  Printing 
Office,  Washington  25,  D.  C.  (1962),  669  pp. 

Contains  l6l  items  of  economic,  social,  and  political  statis- 
tical data  for  each  county  in  the  United  States,  and  163 
items  for  each  city  having  25,000  or  more  inhabitants  in  i960. 


191.  County  Business  Patterns,  First  Quarter  19 62,  Part  4a,  East 

North  Central  States  (Michigan,  Wisconsin),  U.  S.  Bureau  of  the 
Census,  U.  S.  Government  Printing  Office,  Washington  25,  D.  C. 

(1963). 

Presents  employment  and  payroll  statistics  for  industry  groups 
reported  under  the  Federal  Insurance  Contributions  Act,  by 
counties  and  standard  metropolitan  statistical  areas. 
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192.  "Economic  Data  Sheets"  with  Agricultural  and  Labor  Supplements, 
to  Michigan  Economic  Development  Department,  Research  Division. 

202.  Barry  County  (November  1961 ),  8 pp. 

Clinton  County  (November  1961 ) , 8 pp. 

Eaton  County  (October  1961),  9 PP« 

Gratiot  County  (November  1961 ) , 9 pp. 

Ingham  County  (October  1961),  10  pp. 

Ionia  County  (November  1961),  9 pp. 

Jackson  County  (December  1961 ) , 11  pp. 

Kent  County  (November  1961),  12  pp. 

Montcalm  County  (November  1961),  8 pp. 

Ottawa  County  (November  1961),  12  pp. 

Shiawassee  County  (November  1961),  10  pp. 

Tables  show  land  area,  population,  income  and  bank  deposits, 
health  facilities,  utilities  and  water  supplies,  business  and 
manufacturing  establishments,  dollar  values  of  retail  trade 
and  selected  services,  agricultural  and  mineral  data,  trans- 
portation facilities,  occupational  employment,  and  climate. 


203.  "Employment  and  Earnings",  U.  S.  Department  of  Labor,  Bureau 
of  Labor  Statistics,  Washington,  D.  C. 

Statistics  on  labor  force,  payroll  employment,  and  labor  turn- 
over collected  and  tabulated  monthly. 


204.  "Employment  arid  Earnings  Statistics  for  States  and  Areas, 
1939-62",  Bureau  of  Labor  Statistics,  U.  S.  Department  of 
Labor,  Washington  25,  D.  C.  (1963),  633  pp. 

Provides  detailed  information  for  the  state  end  its  major 
areas  on  the  employment,  hours,  and  earnings  of  nonfarm 

workers . 

205.  "Labor  Force  and  Employment  Estimates",  Michigan  Employment 
Security  Commission,  1958-1962. 

Monthly  Estimates  for  six  counties  in  the  study  area  according 
to  two-digit  S.  I.  C.  industry  groups. 

206.  "Michigan  Labor  Market  Letter",  Michigan  Employment  Security 
Commission. 

Two-page  summary  of  labor  force  totals  for  state  and  for 
Detroit  by  two-digit  S.  I.  C.  industry  groups. 
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Table  B-2 


GRAND  RIVER  BASIN  SERVICE  AREA 
CONSTRUCTION  PROJECTIONS 
(1960  DOLLARS) 


Value  Index 


Total  Construction 


1960 

$ 381,000,000 

100 

1970 

477,000,000 

125 

1980 

615,000,000 

161 

1990 

778,000,000 

204 

2000 

1,060,000,000 

278 

a o 

New  Construction 

I960 

$ 283,000,000 

100 

1970 

345,000,000 

122 

1980 

434,000,000 

153 

1990 

539,000,000 

190 

2000 

734,000,000 

259 

b. 

Maintenance  and  Repair 

1960 

$ 98,000,000 

100 

1970 

132,000,000 

135 

1980 

181,000,000 

185 

1990 

239,000,000 

244 

2000 

326,000,000 

333 

New  Construction  - Breakdown 


a.  Residential  New 

Construction  Including  Additions 

and  Alterations 

1960 

$ 113,000,000 

100 

1970 

145,000,000 

128 

1980 

192,000,000 

170 

1990 

232,000,000 

205 

2000 

338,000,000 

299 

b.  Non -Residential 

New  Construction 

1960 

$ 170,000,000 

100 

1970 

200,000,000 

118 

1980 

242,000,000 

142 

1990 

307,000,000 

181 

2000 

396,000,000 

233 
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Table  B-2  (Cont'd) 


Value  Index 

3 . Non-Resldential  New  Construction  - Breakdown 


a.  Public  New 

Non-Fesidential  Construction 

1960 

$ 

76,000,000 

100 

1970 

92,000,000 

121 

1980 

119,000,000 

150 

1990 

150,000.000 

197 

2000 

200, 000. 000 

263 

b.  Private  New  Non-Res 

idential  Construction 

1960 

$ 

9u. 000, 000 

100 

1970 

108,000,000 

115 

1980 

128,000,000 

.136 

1990 

157,000,000 

167 

2000 

196,000,000 

209 

Public  New  Non- 

■Residential  Construction 

a . Highways 

1960 

$ 

28,000,000 

100 

1970 

36,800,000 

131 

1980 

49,500,000 

177 

1990 

63,600,000 

22  7 

2000 

82,000,000 

293 

b.  All  Other 

1960 

$ 

4 9,000  000 

100 

1970 

55,200,000 

113 

1980 

64,500,000 

132 

1990 

86,400,000 

176 

2000 

114,000,000 

233 

Source:  U.  S.  Corps  of  Engineers,  see  Section  C„ 
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All  Bureau  of  Mines  dollar  data  were  converted  to  1960  dollars  by  using 
the  construction  deflator  in  Table  A 1-7,  page  525,  Resources  In  America's 
Future . Construction  deflators  for  the  period  1961  - 1963  were  obtained 
from  the  July,  1964  issue  of  the  Survey  of  Current  Business . 

For  the  period  2000  - 2020  the  Bureau  of  Mines  employed  the  projections 
on  gross  national  product  developed  by  the  Economic  Task  Group  of  the  ad 
hoc  Water  Resources  Council.  For  the  period  2000  - 2010  a percentage 
increase  of  37  percent  was  used,  and  for  2010  - 2020,  an  increase  of  36 
percent.  These  rates  of  change  paralleled  the  rates  of  growth  used  for 
the  period  1960  - 2000,  although  the  latter  were  determined  independently 
of  the  "ad  hoc"  projections. 

Figure  B 1 depicts  the  historical  and  projected  growth  of  sand  and 
gravel  output  in  the  Area. 

Natural  gas  and  petroleum  production  in  the  Jackson  subarea  has  just 
passed  its  peak.  According  to  mineral  specialists  in  the  Michigan  Depart- 
ment of  Conservation,  production  in  the  subarea  will  continue  to  decline, 
and  by  1980  the  fields  of  the  Albion-Pulaski-Scipio  trend  should  be  on  a 
stripper  basis.  Indicated  petroleum  reserves  in  the  subarea  are  about  16 
million  barrels,  according  to  the  Oil  and  Gas  Journal,  In  the  Grand  Rapids 
and  West  Central  subareas  the  Traverse  and  Dundee -Reed  City  formations 
have  been  yielding  petroleum  and  natural  gas  since  1927.  The  production 
peak  was  reached  between  1935  and  1945  Since  then  there  has  been  a 
gradual  decline  in  output,  but  substantial  yields  are  still  being  regis- 
tered each  year.  The  State  Geological  Survey  indicated  that  the  geologi- 
cal formations  in  the  Area  should  provide  normal  opportunities  for  oil 
discoveries.  There  is  no  evidence  as  to  when  these  strikes  will  be  made. 

Limestone  was  projected  by  applying  the  rate  of  change  in  highway 
construction  to  limestone  used  as  roadstone.  Agricultural  limestone 
was  projected  by  applying  the  rate  of  change  in  lime  used  per  acre  of 
cropland  in  the  Area  for  each  of  the  projection  years  from  data  supplied 
by  the  Economic  Research  Service,  U.  S.  Department  of  Agriculture,  East 
Lansing,  Michigan.  The  Department  of  Agriculture  indicated  that  no 
significant  change  in  the  amount  of  cropland  limed  was  expected  during 
the  projection  period. 

Marl  which  has  a high  bulk/ low  value  ratio  is  mined  in  limited 
quantities  in  the  Area,  Because  of  transpor tation  costs  its  market  is 
generally  limited  to  a relatively  small  area  around  the  source  of  the 
material.  Production  is  not  expected  to  increase  in  the  foreseeable 
future  Over  a long  term,  because  of  limited  reserves,  output  may 

decline.  j 

Gypsum  is  mined  by  two  companies  in  Kent  County.  Since  1950,  out- 
put of  crude  gypsum  has  declined  by  nearly  half,  but  in  the  past  three 
years  production  appears  to  have  been  stabilized.  Reserves  are  ample 
and  should  permit  production  at  the  current  rate  over  the  projection 
period.  Since  the  current  rate  is  confidential,  the  projection  must  be 
c once a led . 


A 
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y Source 


Bureau  of  Mine.- 


2010 


GRAND  RIVER  BASIN,  MICHIGAN 
MINERAL  PRODUCTION  AND  RESERVES 


SAND  AND  GRAVEL  PRODUCTION 
IN  THE  GRAND  RIVER  BASIN 
MI CHI  CAN 

HISTORICAL  AND  PROJECTED 


YEARS 


U.  S.  ARMY  ENGINEER  DISTRICT,  DETRPIt 
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FIGURE  it  ) 


Peat  production  and  peat  reserves  in  the  Area  are  small.  Output 
is  expected  to  increase  at  a rather  modest  rate,  as  shown  in  table  B-l. 

Clay  produced  in  the  Area  is  used  mostly  for  drain  pipe  and  other 
heavy  clay  products  Clqy  output  is  projected  to  increase  at  about  the 
same  rate  as  "other  construction"  *-  approximately  25  percent  to  30  per- 
cent every  10  years.  Reserves  are  ample. 

Summarizing,  the  Area's  output  of  construction  materials,  parti- 
cularly sand  and  gravel,  is  projected  to  increase  steadily,  but  its 
output  of  fuels  will  probably  decline  as  reserves  are  depleted 

Section  C - Proiectlons  of  Construction  - Details  on  Methodology 

Construction  projections  furnished  by  the  Corps  of  Engineers, 

Detroit  District,  to  the  Bureau  of  Mines  appear  on  pages  III-8  and  I1I-9, 


1 Methodology , Projections  of  construction  for  the  Grand  River  Basin 
Service  Area  are  approximately  0,5  percent  of  the  Resources  for  the 
Future  "Low"  construction  projections,  multiplied  by  the  ratio  of  the 
Resources  for  the  Future  "Middle"  and  "Low"  population  projections- 
Symbolically,  this  can  be  expressed  as: 


CGRB 


0,005  CL  PM 

K. 


Projection  of  local  historical  data  was  not  relied  upon  because 
such  data  are  not  readily  available  in  time  series  form.  Independent 
projection  of  nationwide  historical  data  was  considered,  but  the  number, 
variety,  and  complexity  of  the  relevant  assumptions  necessitated  re- 
course to  an  already-existent  body  of  thought  on  the  subject 

The  Grand  River  Basin  Service  Area  contained  0 61  percent  of  the 
Nation's  population  in  1900  and  0.61  percent  of  the  Nation  s population 
in  I960  It  was  assumed  that  the  area  would  continue  to  contain  approxi- 
mately the  same  percentage  of  the  Nation  s population 

Construction  employment  in  the  Area  has  varied  in  the  last  quarter 
century  between  0.45  percent  and  0,55  percent  of  the  Nation  s construc- 
tion employment  Assuming  that  productivity  in  the  Area's  construction 
industry  approximates  productivity  in  the  Nation's  construction  industry, 
the  value  of  the  Area's  total  construction  activity  in  1960  exceeded  a 
third  of  a billion  dollars 

The  categories  of  construction  used  In  the  projections  correspond 
to  those  in  the  Resources  for  the  Future  publication  Resources  in 
Amcr  tea  s Future  Appendix  to  Chapter  4,  Table  A 4-3,  pages  615  and  616 
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The  growth  of  new  construction  per  capita,  if  expressed  in  constant 
prices,  has  not  in  the  past  been  rapid.  This  is  evidenced  by  figure  C-l, 
derived  from  the  Department  of  Commerce,  publications,  Historical  Statis- 
tics of  the  United  States.  Series  N 29-54,  pages  381  and  382,  and  Con- 
struction Reports  C 30-60,  July  1964,  Table  V,  pages  8 and  9 (Figure 
C-l  and  the  text  discussion  below  use  1947-1949  dollars,  to  accord  with 
the  usage  of  the  principal  data  source). 

Peaks  of  new  construction  were  reached  in  1926  and  1955,  which  had 
per  capita  new  construction  (in  1947-1949  dollars)  of  $202.32  and  $215,16, 
respectively.  However,  these  are  not,  to  judge  from  the  historical 
record,  typical  years.  The  average  new  construction  per  capita  during 
the  years  1915-1925  was  $132.23,  during  the  years  1927-1954  it  was  $131,41 

Historically,  new  construction  has  been  a boom  and  bust  Industry 
Although  a line  drawn  through  the  peaks  would  underestimate  the  potential 
of  the  industry,  it  would  be  equally  over -optimist lc  to  assume  that  the 
1946-1955  rise  in  new  construction  was  representative  of  a long-term  trend 

The  Resources  for  the  Future-Middle-Range  Estimate  assumes  that  new 
construction  will  reach  a level  of  $580  89  (1947-1949  dollars)  per 
capita  in  2000.  Since  the  30-year  span  from  1926  to  1955  produced  a peax- 
to-peak  growth  of  only  $12.84  per  capita,  it  seems  over -opt imist ic  to 
assume  a growth  of  $374,24  per  capita  in  the  38-year  span  from  1962  (a 
very  good  construction  year)  to  2000  Consequently,  the  Resources  for 
the  Future  Low  per  capita  new  construction  projections  were  used  in  pre- 
ference to  the  Middle  projections 

2,  Notes  on  Data  Sources  and  Price  Ratios  New  construction  for  the 
years  1915-1957  was  derived  from  Historical  Statistics  of  the  United 
States  (1957),  Series  N 29-54  pages  381  and  382 

New  construction  for  the  years  1958-1962  was  derived  from  Construe  - 
tion  Reports.  C 30-60,  Table  V pages  8 and  9.  These  data  are  in  1957- 
1959  dollars,  and  have  been  converted  to  1947-1949  dollars  The  ratio 
between  the  two  series  for  1957,  the  latest  year  available,  was  assumed 
to  hold  for  1958-1962. 

The  ratio  between  the  Historical  Statistics  of  the  United  States 
new  construction  estimate  for  1950  ^expressed  in  1947-1949  dollars)  ana 
the  Resources  in  America's  Future  new  construction  estimate  for  1950 
(expressed  m 1960  dollars)  yielded  a price  ratio  that  was  used  to  con- 
vert Resources  in  America's  Future  projections  (expressed  in  1960 
dollars)  into  1947-1949  dollars 

The  estimates  of  national  population  for  the  years  1915-1962  were 
taken  from  the  1963  Statistical  Abstract  of  the  Unitea  States.  Table  No 

3.  Projections  of  Highway  Construction  Highway  construction  pro- 
jections are  important  to  this  analysis  since  two-thirds  of  the  sand  and 
gravel  production  in  Michigan  is  used  for  highway  construction  Pro- 
jections of  new  highway  construction,  presented  in  Table  C-l,  are  base<< 
upon  estimates  made  by  the  Michigan  State  Highway  Department 


1 1 1 - 1 3 


TABLE  C-l 


PROJECTED  NEW  HIGHWAY  CONSTRUCTION,  IN  CONSTANT  1960  DOLLARS, 
FOR  COUNTIES  OF  THE  GRAND  RIVER  BASIN  SERVICE  ARF.A,  1960-1980 


Kent 

$240,000,000 

Ottawa 

65,000,000 

Montcalm 

40,000,000 

Ionia 

45,000,000 

Barry 

30,000,000 

Eaton 

60,000,000 

Clinton 

50,000,000 

Ingham 

140,000,000 

Gratiot 

45,000,000 

Shiawassee 

45,000,000 

Jackson 

65,000,000 

Total  $825,000,000 

Reference:  Michigan’s  Highway  Needs.  A Technical  F 'neering 
Report,  1962;  122  pp.,  Source:  Michigan  State  Highway  Department. 


III-14 


FIGURE  C-l 
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Section  D - Waterborne  Commerce  in  Mineral  Products 

According  to  Waterborne  Commerce  of  the  United  States , Calendar 
Year  1963,  the  Port  of  Grand  Haven  handled  heavy  traffic  in  sand 
and  gravel.  Grand  Haven  Harbor,  at  the  mouth  of  the  Grand  River, 
received  1,481,230  short  tons  of  sand  and  gravel  in  1963  from  the 
Bass  River  area,  located  on  the  Grand  River  15  miles  upstream  of 
Grand  Haven.  In  that  same  year,  Grand  Haven  Harbor  shipped  out 
659,991  short  tons  in  lakewise  trade,  and  exports  to  Canada  totaled 
135,592  short  tons. 

Table  D-l  provides  statistics  on  trade  in  sand  and  gravel  in 
Grand  Haven  Harbor  and  in  the  Grand  River  from  1953  to  1963. 

Table  D-l 

SHIPMENTS  OF  SAND  AND  GRAVEL  INTO 
AND  FROM  GRAND  HAVEN  HARBOR 
(IN  SHORT  TONS) 

Intraport  Ship-  Shipments  from 

ments;  Upstream  Grand  Haven 


Grand  River 

Lakewise 

Canadian 

Year 

to  Grand  Haven 

Traffic 

Exports 

1953 

1,954,625 

1,057,282 

21,638 

1954 

2,216,397 

1,354,715 

90,386 

1955 

1,529,296 

750,975 

112,661 

1956 

1,594,448 

697,478 

178,943 

1957 

1,751,124 

961,829 

131,345 

1958 

1,500,025 

592,538 

189,669 

1959 

1,713,841 

908,722 

230,705 

1960 

1,638,564 

801,947 

166,918 

1961 

1,322,112 

455,041 

147,891 

1962 

1,347,011 

546,409 

203,985 

1963 

1,481,230 

659,991 

135,592 

About  25 

percent  of  the  sand 

and 

gravel  extracted  in 

the  Grand 

Rapids  subarea  is  shipped  from  Grand 

Haven,  either  to  other  U.  S. 

ports  on  the 

Great  Lakes  (20%)  or 

to 

Canadian  ports  (5%). 

Among  the  mineral  products  shipped  into  Grand  Haven  are  coal, 
gasoline,  oil,  limestone,  and  slag. 
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Preface 

A comprehensive  plan  for  the  development  of  the  water  and 
related  land  resources  of  the  Grand  River  Basin  in  Michigan  is 
being  made.  The  plan  is  intended  to  include  the  combined  interest 
of  flood  control,  drainage,  irrigation,  navigation,  water  supply, 
water  quality  control,  recreation  and  other  beneficial  uses. 

In  order  to  provide  broad  and  adequate  coverage  of  these 
interests,  the  Grand  River  Basin  Coordinating  Committee,  which  is 
composed  of  representatives  of  the  several  State  and  Federal 
agencies  including  those  of  the  Department  of  Agriculture,  will  be 
coordinating  the  studies  in  support  of  the  comprehensive  plan.  The 
Corps  of  Engineers,  Department  of  the  Army,  one  of  the  participating 
agencies  studying  the  Grand  River  Basin,  has  a leadership  role  for 
the  development  of  the  comprehensive  plan  and  the  conduct  of 
supporting  studies.  One  of  the  supporting  studies  is  an  economic 
base  study  with  projections  of  economic  activity  that  can  be 
translated  into  water  development  needs.  This  report  is  the  agri- 
cultural economic  base  study  which  is  supported  by  funds  trans- 
ferred to  the  Economic  Research  Service,  U.S.D.A.  from  the  Corps 
of  Engineers,  Department  of  the  Army. 
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SUMMARY 


The  long-term  agricultural  outlook  of  the  Grand  River  Basin 
in  Michigan  is  summarized  in  this  report  ior  use  by  agencies  in 
water  resource  development  planning.  This  report,  as  a part  of 
the  economic  base  study,  is  one  of  the  first  phases  in  preparing 
a comprehensive  plan  for  developing  the  area's  water  resources. 

The  primary  objective  of  the  study  is  to  estimate  p;  t 
of  agricultural  production  and  land  use  that  farmers  are  likely  t< 
adopt  in  satisfying  future  agricultural  demands  for  food  and 
fibre.  Other  ol  ectives  include  the  estimate  of  rural-farm 
pooulation  and  employment  for  the  eleven-county  Grand  River  study 
area  The  study  is  oriented  to  projection  dates  of  1980,  2000 
and  2020. 

Projections  into  the  distant  future  are  extremely  tenuous, 
therefore  projections  after  1980  especially  should  he  considered 
as  indicators  of  directional  change  only. 

Future  requirements  for  food  and  fibre  were  developed  for 
the  United  States  based  on  projected  per  capita  consumption  rates 
and  the  population  assumptions  in  the  comprehensive  study.  Shares 
of  the  major  commodity  requirements  were  distributed  to  the  ten 
major  water  resource  areas  and  further  distributed  to  a 42-countv 
sub-region  containing  the  study  area.  Economic  budgeting  procedures 
were  used  to  simulate  farmers'  decisions  to  use  their  soils  in 
meeting  production  requirements.  Land  use  and  production  patterns 
projected  for  the  Basin  depend  on  the  relative  productivity  of 
soils  in  and  out  of  the  Basin  and  the  respective  costs  of  production. 


IV-ii 


Total  available  cropland  for  agricultural  use  is  expected 
to  decrease  because  of  related  non-farm  uses.  However,  under  the 
assumed  conditions  of  the  study,  sufficient  cropland  exists  to 
provide  the  production  requirement  for  1980  and  later  projection 
years.  After  1980,  however  less  productive  soils  will  be  used, 
some  of  which  might  be  best  suited  to  pasture  and  forest  production. 
Consequently,  agricultural  resource  development,  through 
irrigation,  drainage  and  flood  protection,  may  be  a more  efficient 
means  of  production. 

Feed  grain  and  roughage  production  requirements  were  related 
to  the  expected  regional  livestock  production  patterns.  Fertilizer 
use  is  projected  to  double  and  application  rates  per  acre  will 
increase  accordingly.  Farm  numbers  will  continue  to  decline  as 
smaller  farms  are  consolidated  into  larger  more  specialized  units. 
Labor-saving  technologies  will  contribute  to  the  continued  decline 
in  farm  labor  requirements.  Fural  farm  population  is  expected  to 
decrease  as  farm  numbers  decrease  and  as  farm  families  become 
smal ler . 


AGRICULTURAL  ACTIVITY  IN  THE  GRAND  RIVER  BASIN 
1970-2020:  A PROJECTIVE  STUDY* 


INTRODUCTION 

This  report  summarizes  the  results  of  a study  on  the  long- 
term agricultural  outlook  of  the  Grand  River  Basin.  The  kinds 
and  quantities  of  agricultural  products  likely  to  be  produced  in 
the  Basin  are  projected.  In  addition,  rural  farm  population 
numbers  and  rural  farm  employment  are  estimated.  The  purpose  of 
this  report  is  to  provide  supplementary  information  to  be  utilized 
in  the  comprehensive  plan  for  the  development  of  the  water 
resources  of  the  Grand  River  Basin.  The  plan  is  intended  to 
include  the  combined  interest  of  flood  control,  drainage,  navi- 
gation, irrigation,  water  supply,  water  quality  control,  recreation 
and  other  beneficial  uses. 

The  comprehensive  plan  for  the  development  and  use  of  an 
area's  water  resources  requires  information  of  many  types.  Among 
these  are  studies  of  population  concentrations  and  the  requirements 
for  domestic  water  and  water-quality  control  measures.  Another 
concerns  the  concentration  of  industry  with  high  water  requirements 
or  contributions  to  pollution.  Water  may  not  be  available  in 
sufficient  quantities  and  qualities  to  provide  for  some  of  the 
beneficial  uses.  Resource  development  may  be  required  to  provide 
for  water  supply  and  quality  in  these  instances.  Even  then,  all 
of  the  uses  may  not  be  satisfied.  Individual  studies  of  each 


This  report  was  prepared  by  John  Hostetler  and  Melvin  Cotner, 
Agricultural  Economists,  Natural  Resource  Economics  Division, 
Economic  Research  Service,  U.  S.  Dept,  of  Agriculture.  Helpful 
review  comments  and  suggestions  were  made  by  members  the 
Michigan  Agricultural  Experiment  Station,  Soil  Conservation  Service, 
U.  S.  Public  Health  Service,  Corps  of  Engineers  and  Economic 
Research  Service. 
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beneficial  use  are  necessary  to  determine  the  gains  or  losses 
incurred  if  a particular  use  is  satisfied  or  restrained 

The  future  need  for  and  value  of  additional  water  in  agricul- 
ture is  of  primary  concern  as  one  of  the  many  alternative  uses 
to  be  appraised.  Rural  farm  population  numbers  can  be  translated 
into  domestic  water  requirements.  Livestock  numbers  implicit  in 
the  cropping  and  livestock  production  patterns  in  the  Basin  can 
be  translated  into  livestock  water  requirements.  Subsequent 
studies  can  be  undertaken  to  determine  the  need  for  irrigation 
and  drainage  in  the  Basin. 

The  plan  for  this  report  is  to  first  describe  the  objective 
and  scope  of  this  study  and  then  describe  the  major  physical  char- 
acteristics and  land-use  trends  that  are  relevant  to  the  agricul- 
tural economy  of  the  Grand  River  Basin.  Following  this  section, 
the  general  procedure  and  methodological  approach  to  the  agricul- 
tural economic  base  study  will  be  presented.  Subsequent  chapters 
will  present  results  from  the  major  steps  in  the  analysis. 
Assumptions  and  limitations  will  be  discussed  in  each  chapter 
where  relevant. 


Objective  and  Scope  of  the  Study 

The  primary  objective  of  this  study  is  to  identify  the 
pattern  of  land  use  that  farmers  in  the  Basin  likely  will  use  to 
satisfy  demands  for  food  and  fibre  in  future  decades.  Other 
objectives  include  the  development  of  rural  farm  population  and 
employment  estimates  for  the  11-county  study  area.—  Projections 


— The  following  counties  are  included  in  the  Grand  River  Basin 
study  area  in  this  report:  Kent,  Ottawa,  Barry,  Ionia,  Montcalm, 
Clinton,  Eaton,  Ingham,  Gratiot,  Shiawassee  and  Jackson.  Hereafter, 
in  this  report,  references  to  the  "study  area"  will  relate  to  these 
counties . 
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are  made  for  I960,  2000  and  2020  with  interpolations  for  inter- 
vening decades. 

General  Procedure  and  Methodological  Approach 

The  future  agricultural  use  of  the  land  and  water  resource 
in  the  Grand  River  Basin  depends  importantly  on  the  kinds  of 
food  and  fibre  products  consumers  will  demand  in  the  future.  Grand 
River  Basin  farmers  serve  both  national  and  foreign  markets.  The 
amount  and  kind  of  agricultural  production  forthcoming  from  the 
Basin  also  depends  heavily  upon  the  future  productivity  of  the 
agricultural  land  base.  Grand  River  Basin  farmers  must  compete 
with  other  basins  and  regions  in  the  production  of  agricultural 
commodities.  Several  nonagricul tural  uses  of  land,  such  as  urban, 
recreation  and  highway  development  also  have  a bearing  on  land 
available  for  agriculture.  The  general  methodological  approach 
represents  an  attempt  to  take  these  major  forces  into  account. 

Methodology 

The  principal  tool  for  projecting  future  land  use  is  the 
economic  budgeting  model.  Simply,  the  economic  budgeting  model 
simulates  farmers'  decisions  with  respect  to  land  use  when  con- 
fronted with  an  expected  consumer  demand  for  food  and  fibre.  The 
logic  of  the  economic  budgeting  model  is  that  resource  owners 
tend  to  organize  their  resources  to  maximize  profits  and  minimize 
costs  of  production.  The  model  is  modified  to  reflect  decisions 
or  resource  owners  that  are  not  wholly  profit-oriented  or  are 
made  because  of  certain  unavoidable  constraints  in  the  use  of  their 
resources . 

To  utilize  the  model,  the  allocated  share  of  national  demand 
or  requirements  for  food  and  fibre  must  be  known  for  the  region 
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or  basin  to  be  analyzed.  This  includes  domestic  and  foreign 
demands  as  well  as  livestock  requirements  for  feed  grains.  The 
acreage  of  the  various  kinds  and  qualities  of  soils  in  the  agricul- 
tural land  base  must  be  available.  For  each  soil  group,  projected 
yield  for  the  potential  crops  and  the  costs  of  production  must 
be  developed.  The  projected  yields  must  reflect  the  expected 
adoption  of  existing  and  new  technology.  Production  costs  must 
reflect  the  technological  changes  in  production  techniques  and 
account  for  possible  substitution  of  one  input  for  another.  The 
operation  of  the  budgeting  model  involves  the  selection  of  those 
cropping  patterns,  among  all  of  the  alternative  cropping  possi- 
bilities, that  will  maximize  economic  gain  within  the  constraints 
likely  to  confront  farmers. 

In  the  application  of  these  procedures  several  analytical 
techniques  are  used;  many  of  which  require  the  use  of  a computer. 
"Linear  programming"  is  the  computer  counterpart  of  the  economic 
budgeting  model.  The  economic  budgeting  model  can  be  set  up  two 
ways  on  the  computer.  One  is  to  maximize  profits  from  a given  set 
of  resources  with  the  assumption  that  there  is  unlimited  demand 
for  food  and  fibre.  The  second  is  to  start  with  a given  demand  or 

requirement  for  food  and  fibre  and  budget  the  most  profitable 

2/ 

and  efficient  way  of  producing  this  product.—  The  second  approach 
is  used  and  is  called  the  "minimum  cost"  economic  budgeting 
model.  By  starting  with  a given  level  of  demand  for  food  and 
fibre,  we  can  be  assured  that  production  in  the  nation,  region 
and  sub-basins  will  be  consistent  with  the  national  demand.  In 
using  the  minimum-cost  approach  in  projecting  land  use,  it  is 
necessary  to  determine  the  likely  effective  demand  for  food  and 
fibre  on  a national  and  regional  basis. 


2/ 

— Implicit  in  this  approach  is  the  assumption  of  market 
clearing  prices. 
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Details  of  this  methodological  approach  will  be  presented  in 
subsequent  sections  of  this  report. 

General  Assumptions  and  Limitations 

One  of  the  basic  assumptions  is  that  there  will  be  no  major 
wars  or  recessions  during  the  projected  period.  In  addition,  a 
high  level  of  economic  activity  and  nearly  full  employment  of  the 
labor  force  are  assumed.  Periodic  cyclical  adjustments  in 
economic  activity  within  the  economy  could  occur. 

The  Economic  Task  Group  of  the  Ad  Hoc  Water  Resources  Council 
Staff  has  made  population,  labor  force  and  employment  projections 
for  use  in  water  resource  development  planning.  These  assumptions 
and  projections  were  adopted  for  this  study.  Population  is  pro- 
jected to  increase  by  2 . 7 times  between  1960  and  2020.  Labor 
force  and  employment  are  projected  to  increase  at  a greater  rate 
than  population  because  of  higher  participation  rates  and  changing 
age  group  distributions. 

In  the  agricultural  sector  government  programs  are  assumed 
to  be  existent  over  the  study  period.  However,  market  forces  are 
expected  to  play  a major  role  in  allocation  of  resources  among 
regions  and  farms.  Average  weather  conditions  and  farm  management 
ability  are  assumed  over  the  study  period.  However,  the  average 
level  of  a farmer's  ability  to  manage  his  farm  business  is 
expected  to  increase  as  it  has  in  the  past. 

Should  any  of  the  above  assumptions  not  exist  in  the  future, 
these  projections  can  be  expected  to  be  in  error.  These  mav  not 
be  the  only  assumptions  that  could  result  in  different  projections. 

The  sections  to  follow  pertain  to  the  major  elements  of  the 
study.  Further  elaboration  of  procedures,  assumptions  and  limitations 
and  a presentation  of  results  will  be  made  in  each  chapter.  The 
chapters  are-- 
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A.  Characteristics  of  the  Basin 

B.  Region  and  Basin  Agricultural  Production  Potential 

C.  National  and  Regional  Food  and  Fibre  Requirements 

D.  Cropping  and  Livestock  Production  Patterns 
£.  Rural  Farm  Population  and  Employment 

F.  Conclusions 


CHARACTERISTICS  OF  THE  BASIN 


The  Grand  River  Basin,  located  in  west  central  Michigan, 
consists  of  approximately  3.5  million  acres  of  relatively  level 
to  gently  rolling  land.  The  main  drainage  channel  of  the  Basin, 
the  Grand  River,  rises  in  south  central  Michigan,  in  Hillsdale 
County.  From  there  it  meanders  first  to  the  north,  then  west, 
and  empties  into  Lake  Michigan  at  Grand  Haven,  as  part  of  the 
Great  Lakes  drainage  system. 

Major  Physical  Characteristics 

Climate 

Climate  in  the  Basin  is  similar  to  much  of  the  central 
Great  Lakes  area.  Average  snowfall  in  the  Basin  is  55.9  inches  and 
precipitation  averages  29.3  inches  per  year  (Figure  1).  Temper- 
ature and  precipitation  patterns  vary  throughout  the  Basin.  In 
the  western  part,  I,ake  Michigan  modifies  the  temperature,  reducing 
the  extremes  of  both  winter  and  summer.  The  moderate  climate  has 
allowed  the  development  of  a "fruit  belt"  in  the  counties  adjacent 
to  Lake  Michigan. 

Greater  variation  in  precipitation  is  experienced  by  the 
western  part  of  the  Basin  which  ranges  from  26  to  36  inches  in 
Ottawa,  Kent,  Montcalm  and  Barry  counties.  The  eastern  part 
averages  between  30  and  35  inches  per  year  in  the  counties  of 
Ionia,  Gratiot,  Clinton,  Shiawassee,  Eaton,  Ingham  and  Jackson 
Precipitation  is  fairly  evenly  distributed  throughout  the  year 
with  slightly  more  rain  during  the  growing  season;  thus,  the 
likelihood  of  severe  drought  is  small. 
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Average  annual  snowfall  variation  over  the  Basin  is  great 
due  to  the  effect  of  Lake  Michigan  and  the  prevailing  south- 
westerly winds.  Counties  on  or  close  to  the  Lake  average  60  to 
70  inches  a year  with  maxima  as  high  as  130  inches.  Central  to 
eastern  counties  in  the  Basin  receive  an  average  annual  snowfall 
of  only  30  inches. 

Length  of  growing  season  ranges  from  130  to  160  days  with 
as  many  as  180  days  along  Lake  Michigan.  Low-lying  lands  and 
particularly  organic  soils  are  susceptible  to  late  spring  and 
early  fall  frosts  however. 

The  Pattern  of  Drainage 

Among  the  primary  drainage  systems  in  Michigan  the  Grand  River 
Basin  system  is  the  second  largest.  Approximately  5,570  square 
miles  are  drained  by  the  Grand  and  its  tributaries.  The  Basin 
is  egg-shaped  with  a maximum  length  of  about  135  miles  and  approx- 
imate width  of  90  miles. 

There  are  six  major  tributaries  which  contribute  most  of  the 
runoff  in  the  system.  These  consist  of  the  Flat,  Rogue,  Maple, 
Thornapple,  Lookinglass  and  Cedar  rivers.  Numerous  smaller  tri- 
butaries flow  into  the  main  channel  along  its  route,  adding  to  the 
total  drainage  of  the  Basin. 

Geology 

The  geologic  formations  of  the  Grand  River  Basin,  like  most 
of  Michigan,  are  of  glacial  origin.  The  largest  area  of  till 
plain  in  Michigan  is  found  in  the  Basin. 

The  Grand  River  starts  in  a low  swampy  area  in  northern 
Hillsdale  County.  Over  the  river's  300  miles  to  Lake  Michigan, 
the  change  in  elevation  is  A60  feet.  From  Lansing,  south  to  the 
headwaters,  soils  are  of  9andy  to  clay  loams  with  good  to  moderate 
drainage.  Moraine,  outwash  and  till  plain  are  evenly  distributed 


throughout  the  area.  The  Lookinglass,  Maple  and  Prairie  rivers 
drain  fine  textured  till  plain  soils  in  the  central  Basin  with 
intermediate  to  poor  drainage  characteristics.  The  Flat, 

Thornapple  and  Rogue  rivers  and  Crockery  Creek  tributaries  drain 
areas  that  consist  of  outwash,  moraines  and  till  plains  similar 
to  the  central  Basin  soils. 

Delineation  and  Characteristics  of  Land  Resource  Areas 

Land  Resource  Areas  are  extensive  in  size  and  delineate 
regions  within  the  United  States  into  areas  of  similar  physical 
and  climatic  characteristics.  Within  each  LRA,  the  soil,  climate, 
geology,  vegetation,  topography  and  agricultural  development  are 
similar  or  related. 

The  Basin  includes  parts  of  two  Land  Resource  Areas: 

(1)  LRA  98,  the  Southern  Michigan  Drift  Plain;  and  (2)  LRA  99, 

3/ 

the  Erie-Huron  Lake  Plain.—  Seventeen  of  the  nineteen  counties, 
lying  wholly  or  partly  in  the  Basin,  are  in  LRA  98.  Gratiot 
County  overlaps  into  both  LRA's.  However,  since  the  large  majority 
of  that  county  is  in  LRA  98,  it  is  classified  as  being  completely 
within  that  LRA.  The  remaining  county,  Shiawassee--only  30 
percent  of  which  lies  in  the  Basin--is  in  LRA  99. 

The  portion  of  LRA  98  in  the  Grand  River  Basin  is  located 
in  south  central  Michigan  and  extends  from  the  shore  of  Lake 
Michigan  part  way  into  the  "Thumb  Area"  of  the  State.  Most  of  the 
acreage  in  the  Basin  is  within  this  Land  Resource  Area. 

Dairy  and  general  farming  are  the  dominant  types  of  agriculture 
in  the  area  with  specialized  poultry,  fruit,  and  vegetable  production 

3/ 

— USDA,  Soil  Conservation  Service,  Atlas  of  River  Basins  of 
the  United  States.  Washington,  D.  C. , June  1963. 
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in  Che  western  fringe  of  the  Basin.-  There  are  a large  number  of 
part-time  anti  residential  farms  in  the  area,  particularly  near  the 
large  urban  centers. 

The  portion  of  LRA  99  that  is  in  the  Basin  does  not  differ  sig- 
nificantly in  these  respects  from  the  remainder  of  the  11  major 
counties  of  the  study  area.  For  that  reason,  a separate  classificat 
of  soils  was  not  made  for  the  two  LRA's  in  the  Grand  River  Basin. 

Soils  and  Soil  Groupings 

An  inventory  of  the  kinds  of  soils,  including  slope  and  erosion 
characteristics  is  available  from  the  Inventory  of  Soil  and  Water 
Conservation  Needs  (CNI)  made  in  1958  under  the  leadership  of  the 
Soil  Conservation  Service,  USDA  and  cooperating  agencies.  These 
soils  can  be  grouped  into  capability  or  management  units  which  com- 
bine soil  series,  soil  types  and  phases  of  soil  types  that  are  nearl 
alike  in  agricultural  potential,  plant  growth,  and  response  to 
similar  treatment  and  management.  A more  aggregate  grouping  of 
soils  frequently  used  in  Michigan  is  the  soil  management  grouping. 
These  are  combinations  of  coil  series  and  capability  units  on  the 
basis  of  soil  texture  and  natural  drainage  profiles  primarily.  A 
soil  management  group  combines  all  slopes  of  a given  soil. 

For  the  analysis  of  current  and  potential  crop  and  pasture 
production  in  the  Grand  River  Basin,  soil  capability  units  have 
been  combined  into  seven  large  management  groupings.  These  large 
groups  were  based  on  the  cooperative  work  at  Michigan  State 
University  between  the  U.  S.  Soil  Conservation  Service  and  the 
Michigan  Agricultural  Experiment  Station.  Both  agencies  use  the 
soil  management  groups  as  a basis  for  recommending  conservation 
and  production  practices  which  have  a general  applicability  to 
the  combined  soils  of  a particular  management  group.  Table  1 

—For  a discussion  of  the  present  agricultural  economy  of  the 
Basin  see:  The  Agricultural  Economy  of  the  Grand  River  Basin.  FRS , 
USDA.  May  1964. 


Table  L.  Significant  characteristics  of  large  soil  management  groupings,  Grand  River  Basin  study 
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lists  in  greater  detail  the  general  characteristics  of  the  soil 
management  groups  included  in  each  large  grouping. 


Land  Utilization  and  Trends 

Historical  Development  of  the  Area— ^ 

The  first  permanent  white  settlements  in  the  Basin  were 
established  in  the  early  1820's  in  Kent  County,  primarily  by 
people  from  New  York.  Others  came  later  from  Pennsylvania, 

Ohio  and  the  New  England  states.  A similar  pattern  of  settlement 
followed  for  the  entire  Basin.  Western  counties  of  the  Basin 
were  settled  prior  to  the  northern  and  interior  counties  which 
were  settled  as  late  as  1850. 

A flourishing  fur  trade  was  established  by  the  first  settlers 
and  the  word  of  low  land  prices  brought  a rapid  and  steady  growth 
in  population.  Later  settlers  farmed  small  clearings  in  the 
densely  forested  study  area  on  a subsistence  basis.  Basin 
agriculture  followed  much  the  same  pattern  as  did  the  State.  The 
increase  in  land  farmed  was  rapid  up  to  the  early  1900 's  as  the 
virgin  forests  were  cut  to  make  way  for  agriculture. 

Land-Use  Trends 

Land-use  trends  in  the  study  area  have  generally  followed 
those  of  southern  Michigan.  As  reported  by  the  Bureau  of  the 
Census,  land  in  farms  and  farm  numbers  continued  to  increase  until 
the  middle  1930' s when  they  began  a continuous  decline  (Table  2). 

— ^This  section  draws  upon  some  of  the  early  soil  surveys  of 
the  1920's  and  1930's  developed  cooperatively  between  the  USDA  and 
the  Michigan  Agricultural  Experiment  Station.  Soil  surveys  for 
Barry,  Clinton,  Eaton,  Ingham,  Jackson,  Kent,  Montcalm  (1940)  and 
Ottawa  counties  were  used. 


Table  2.  Trends  in  major  farm  land  use.  Grand  River  Basin  study  area 


However,  cropland  in  farms  increased  until  the  early  1940's  before 
beginning  to  drop.  Average  farm  size  decreased  about  20  acres  in 
the  late  1800's  but  began  a steady  rise  with  the  reduction  of  farm 
numbers  and  consolidation  of  holdings.  Compared  with  surrounding 
states,  the  average  farm  size  throughout  Michigan  has  been  consid- 
erably smaller  due  to  the  large  numbers  of  part-time  and  residential 
farm  units.  By  I960,  the  average  size  of  farms  increased  to  190 
acres  (Table  3). 

In  1958,  cropland  comprised  57  percen  of  the  study  area's 
agricultural  land  base  (Table  4).  This  was  nearly  a quarter  of 
all  cropland  in  the  State.  About  15  percent  of  the  Basin  farmland 
was  in  forest  and  woods  in  1958.  Over  the  State,  however,  the 
relative  magnitudes  of  cropland  and  forest  are  the  reverse  of  the 
Basin.  State  cropland  covered  only  29  percent  of  the  inventory 
acreage  while  the  percentage  of  forest  was  nearly  44.  For  purposes 
here,  cropland  was  defined  to  include  all  land  under  tillage,  in 
orchard  or  held  temporarily  in  cover  in  anticipation  of  future 
cultivation  such  as  soil  improvement  crops,  rotation  pasture  and 
tame  hay.  Pasture  and  range  represented  land  in  grass  or  other 
long-term  forage  primarily  used  for  grazing  which  was  less  than 
10  percent  forested.  Rotation  pasture  was  not  included.  Forest 
and  woodland  had  greater  than  10  percent  forest  cover.  A I 1 ler 
in  farms  not  classified  in  the  above  categories  was  included  in 
other  agricultural  land.  Urban-industrial  and  built-up  areas  of 
10  acres  of  more  make  up  the  nonagr icu I tura 1 land  use  category. 
Federal  land  and  water  areas  less  than  40  acres  in  size  are  part 
of  this 


category. 
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Table  3.  Trends  in  farm  numbers,  size,  and  farm  land,  Grand  River 
Basin  study  area 


Year 

Farms 

Average 

size 

Land 

in  farms 

Cropland 
in  farms 

Number 

1929 

36,053 

100 

3,621,727 

2,542,528 

1934 

40,521 

94 

3,789,809 

2,628,597 

1939 

39,301 

96 

3,746,697 

2,653,515 

1944 

36,068 

104 

3,738,342 

2,538,773 

1949 

32,835 

108 

3,542,855 

2,483,279 

1954 

29,274 

116 

3,403,171 

2,421,179 

1959 

25,036 

130 

3,242,901 

2,326,360 

Table  4 continued- 


Table  4 (cont.).  Major  land  use,  Grand  River  Basin,  1958 


SUB-REGION  AND  BASIN  AGRICULTURAL 
PRODUCTION  POTENTIAL 


Definition  of  Region,  Sub-Region  and  Sub-Area 

The  United  States  was  divided  into  groups  of  states  approxi- 
mating ten  major  water  resource  regions  for  purposes  of  this 
study  and  previous  river  basin  analyses  by  ERS . Only  one  of 
these  ten  regions  which  includes  the  four  states  of  Kentucky,  Ohio, 
Indiana  and  Michigan  is  of  concern  in  this  study.  The  region  has 
been  termed  the  "Ohio  River  Basin  States"  for  purposes  of  identi- 
fication. 

There  is  a wide  range  of  crops  and  livestock  grown  in  the 
region,  ranging  from  concentrations  of  milk  production  and  special- 
ized crops  in  the  north  through  feed-grain  producing  areas  in  the 
Corn  Belt  and  the  tobacco  and  grazing  sections  of  the  south.  With 
such  a variation  in  production,  nearly  all  crops  grown  in  the 
United  States  are  represented  in  this  region.  On  an  area  basis, 
the  Grand  River  Basin  study  area  makes  up  a small  part  of  this 
region . 

The  sub-region  consists  of  42  counties  in  southern  Michigan, 
which  includes  the  11-county  study  area  (Figure  2).  Counties  used 
in  the  sub-region  are  the  same  as  those  developed  for  the  Lake 
States  Dairy  Study  by  the  Farm  Production  Economics  Division,  ER.  , 
USDA.  The  42-countv  sub-region  represents  the  major  portion  of 
agricultural  production  in  Michigan.  The  42-county  area  was 
further  divided  into  five  sub-areas  to  represent  particular  types 
of  farming.  Sub-area  l consists  of  counties  around  the  metropolitan 
area  of  Detroit,  involved  in  more  intensive  farming.  Sub-area  2 
is  the  cash  crop  "thumb  area,"  sub-areas  3 and  4 are  general 
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Figure  2.  Map  of  Michigan,  42-County  cub-region,  (.rani)  River  basin, 
and  five  sub-areas 
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tanning  and  1 ivestoi k- producing  areas  in  the  center  of  the  State, 
while  sub-area  5 includes  the  counties  alone,  Lake  Michigan, 
producing  fruit  and  vegetables. 

Agricultural  Land  Base  Available 

The  agricultural  land  base  was  developed  from  the  Inventory  of 
Soil  and  Water  Conservation  Needs  (CNI)  and  other  soils  data 
developed  earlier  from  this  same  source  by  the  Farm  Production 
Economics  Division,  LRS , USDA  in  conjunction  with  the  Michigan 
Agricultural  experiment  Station.  The  soils  data  developed  by 
FPED  served  a slightly  different  use  and  among  other  things  did 
not  include  acreages  of  organic  soils  and  were  thus  revised  some- 
what for  this  study. 

The  CNI  was  a nation-wide  survey  on  a sample  basis  representing 
two  percent  of  all  farmland.  Approximately  40  to  48  sample  seg- 
ments of  160  acres  each  were  mapped  for  the  average  county.  These 
samples  were  expanded  to  represent  the  total  area. 

All  soils  in  each  of  the  42  counties  of  the  sub-region  were 
summarized  into  the  five  sub-areas  on  a type-of-f arming  basis  and 
converted  into  soil  management  groups.  The  Grand  River  Basin  lies 
partLy  in  three  of  the  sub-areas.  Proportional  relationships  of  th. 
soil  management  groups  existing  in  the  Basin  and  each  of  the  three 
sub-areas  were  developed.  They  are  used  later  for  purposes  of 
allocating  production  of  various  crops  in  each  of  the  sub-areas 
to  the  9tudy  area.  These  same  proportions  are  also  used  in  re- 
moving acreage  from  the  cropland  base  for  urban  and  related  uses 
and  minor  crop  production. 

Soils  in  management  groups  l,  2,  2c,  3 and  M are  generally 
considered  well  adapted  to  continuous  crop  production  (Table  1). 
However,  management  groups  4 and  5,  while  capable  of  growing 
crops,  are  not  as  well  adapted  to  crop  production  as  the  other 
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management  groups.  They  are  well  suited  to  the  production  of 
forest  products.  In  the  soil  groups  best  suited  to  crop  production, 
87.1  percent  or  2,019,800  acres  are  currently  in  that  use  in  the 
study  area  while  12.7  percent  is  used  for  permanent  pasture 
(Table  5).  Also,  450,600  acres  or  84.3  percent  of  the  soil  groups 
better  adapted  to  permanent  pasture  and  woodland  were  in  the 
cropland  category  and  only  15.7  percent  in  pasture. 

Reduction  of  the  Agricultural  Resource  Base 

In  determining  the  available  supply  of  agricultural  land  to 
meet  future  production  ofjectives,  it  was  necessary  to  consider 
the  forces  under  way  which  permanently  reduce  the  agricultural 
resource  base.  Such  factors  as  farm  land  required  for  residential, 
industrial,  commercial,  recreation  and  transportation  uses  were 
evaluated  in  southern  Michigan.  Regional  comparisons  were  made 
with  the  help  of  data  from  planning  commissions,  highway  depart- 
ments, development  agencies  and  regression  analyses  of  changing 
urban  land  requirements  as  population  changed  by  decade. 

Projected  land-use  changes  associated  with  urban-industrial 
expansion  were  based  on  past  trends  and  future  population  assump- 
tions. Michigan's  population  was  assumed  to  continue  to  grow  at 
the  same  rate  as  the  nation.  Census  of  Population  data  show  that 
the  42-county  sub-region  comprised  88.9  percent  of  the  State's 
population  in  1950  and  90.4  percent  in  1960,  an  increase  of  1.7 
percent  for  the  decade.  The  same  rate  was  assumed  to  continue 
until  1980  and  then  stabilize.  Land  requirements  were  estimated  on 
the  basis  of  acres  per  1,000  population  increase  derived  from 
changes  in  land  area  and  population  developed  from  Census  of 
Population  data.  Estimates  of  the  kinds  of  soils  likely  to  go 
into  urban  and  industrial  uses  were  made  tor  each  county  in  the 
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Table  5.  Acreages  of  cropland  and  pasture  by  soil  management  groups. 
Grand  River  Basin  study  area,  1958 


Soil  management  Current  use 

group Cropland Pasture Total 

000  Acres 


Suited  for 

crop  production 

1 abc 

66.3 

7.6 

73.9 

2 ab 

883.6 

92.3 

975.9 

2 c 

275.1 

23.3 

298.4 

3 abc 

716.3 

117.8 

834.1 

M c 

78.5 

51.5 

130.0 

Subtotal 

2,019.8 

292.5 

2,312.3 

Percent 

87.3 

12.7 

100.0 

Suited  for 

pasture  production 

4 abc 

331.6 

54.8 

386.4 

5 abc 

119.0 

29.0 

148.0 

Subtotal 

450.6 

83.8 

534.4 

Percent 

84.3 

15.7 

100.0 

Total 

2,470.4 

376.3 

2,846.7 

Source : 


An  Inventory  of  Michigan  Soil  and  Water  Conservation 
Needs,  1962 
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Inventory  of  Soil  and  Water  Conservation  Needs  and  projected  to 
1975.  Based  on  these  analyses  projected  population  needs  for  land 
were  converted  to  cropland  and  pasture  acreages  and  further  sub- 
divided into  soil  management  groupings  (Table  6).  In  1960,  the 
Basin  population  was  approximately  1,094,000.  Population  is 

projected  to  increase  to  1.5  million  in  1980,  2.1  million  in  2000,  ] 

and  nearly  2.9  million  by  2020.  — ' j 

The  total  acreage  requirement  in  the  study  area  averaged 
368  acres  per  thousand  person  increase  in  population.  Of  this 
total,  337  acres  are  for  urban-industrial  and  commercial  uses, 

9 acres  for  recreation  and  22  acres  for  transportation  uses  per 
1,000  increase  in  population.  A portion  of  these  requirements 

were  assumed  to  be  met  from  acreages  of  idle  land  and  pasture.  ! 

The  remainder  or  211  acres  per  1,000  people  was  assumed  to  be  met  ; 

from  land  now  being  used  as  cropland. 

Urban  impact  and  minor  crop  production  requirements  combine 
to  reduce  the  cropland  base  by  nearly  half  a million  acres  over 
the  60-year  study  period  (Table  7).  These  acreages  subdivided 
by  soil  management  group  represent  the  remaining  cropland  once 
minor  crop  production  and  urban  uses  have  been  satisfied.  The 
removal  of  minor  crop  acreages  from  the  cropland  base  will  be  dis- 
cussed in  a later  section. 

Not  all  of  the  available  cropland  is  suited  to  continuous 
growing  of  certain  crops.  Row  crops  are  subject  to  cultivation 
over  the  growing  season  which  has  a tendency  to  destroy  soil 
structure  and  encourage  soil  loss  through  both  wind  and  water 
erosion  on  certain  soils.  Consequently,  further  restrictions  were 
placed  on  the  use  of  these  soils  in  the  simulation  model. 


— Battelle  Memorial  Institute,  I’m  Grand  River  Basin  and  its 

Economic  Future,  1960-2020,  Draft,  April  1965,  p.  117 
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TabLe  6.  Acreage  of  cropland  by  soil  management  group  adjusted 
for  urban  impact.  Grand  River  Basin  study  area, 
1958  and  projections  to  1980,  2000  and  2020 


Soil  manage- 
ment group 

1958 

Projected 

1980 

2000 

2020 

. 

1 abc 

66.3 

63.3 

59.6 

54. 6 

2 ab 

883.6 

847.2 

803.0 

742.2 

2 c 

275. 1 

266.9 

255.8 

240.6 

3 abc 

716.3 

689.9 

656.4 

609.6 

4 abc 

331.6 

319.9 

304.6 

283.4 

5 abc 

119.0 

113.4 

107.1 

98. 1 

M c 

78.5 

74.8 

70.7 

65.1 

Total 

ro 

4> 

O 

2,375.4 

2,257.2 

2,093.6 

Source : 


Basic  soils  data  from  Inventory  of  Soil  and  Water 
Conservation  Needs  Inventory  and  the  Michigan  Experiment 
Station. 
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Table  7.  Acreage  of  cropland  available  for  production  of  major 

crops,  Grand  River  Basin  study  area,  1960  and  pro- 
jections to  1980,  2000  and  2020.  \J 


Soil  manage- 
ment group 

I960 

Pro iected 

1980 

2000 

2020 

1 abc 

64.4 

62.6 

58.3 

53.1 

2 ab 

865.  1 

839.3 

782.3 

718.5 

2 c 

266.6 

263.0 

249.3 

233.2 

3 abc 

675.7 

649.2 

569.2 

503.3 

4 abc 

310.2 

298.8 

274.0 

247.2 

3 abc 

116.8 

112.8 

106.6 

97.6 

M c 

64.2 

58.9 

39.3 

31.1 

Total 

2,363.0 

2,284.6 

2.079.0 

1,884.0 

—^Represents  available  cropland  base  for  production  after 
removal  of  acreage  for  urban  and  related  vises  and  acreage  for 
minor  crop  production.  The  removal  of  minor  crop  acreages  will 
be  discussed  in  a later  section. 


\ 
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Percentages  of  certain  soils  which  could  be  used  for  continuous 
row-crop  production  with  a minimum  soil  loss  of  three  tons  were 
adopted.  They  were  placed  on  the  various  soil  management  groups  in 
accordance  with  the  Soil  Conservation  Service  recommended  practices 
to  minimize  soil  losses.  These  percentages  range  between  32  and 
90  percent  currently  with  no  limitation  placed  on  the  organic  soils. 
Relaxation  of  these  restrictions  were  projected  along  with  improved 
average  soil  management  practices  by  farm  managers  for  1980:  The 
range  is  from  63  percent  on  management  group  1 to  100  percent  for 
group  2c.  The  range  continues  to  narrow  for  2000  and  2020,  being 
66  to  100  percent  and  69  to  100  percent  respectively. 


Crop  Production  Technology 

The  adoption  of  new  technology  over  the  past  three  decades 
has  accounted  for  a major  portion  of  increased  agricultural 
output.  Widespread  use  of  mechaniza'  •'  on,  hybrid  seed,  pesticides, 
heavier  applications  of  fertilizers,  and  improved  strains  of 
plants  and  livestock  have  enabled  a steadily  decreasing  farm 
population  to  more  than  adequately  feed  an  increasing  U.  S.  population. 
Scientists  have  developed  considerable  new  technology.  But 
financial  and  technical  assistance  programs  and  educational  pro- 
grams to  improve  the  managerial  abilities  of  farm  operators  and 
encourage  them  to  adopt  new  technology  have  also  been  significant. 

For  purposes  of  this  study,  production  technology  includes  all 
output  increasing  factors  other  than  water  resource  development 
and  major  land  use  changes. 

Future  Technological  Developments 

Undoubtedly  existing  technology  will  be  more  widely  adopted 
to  Increase  crop  yields  and  feeding  efficiencies.  Only  time 
will  tell  how  rapidly  new  technologies  now  in  the  development 
stages  will  he  available  for  general  use.  In  addition,  it  is  pure 
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speculation  to  attempt  to  estimate  the  possible  effects  of  still 
unknown  but  potential  technology.  Following  are  some  of  the 
more  important  general  developments  which  are  expected  to  be 
major  contributors  to  increased  production. 

Plant  varieties  will  be  better  adapted  to  variations  in  climate, 

i 

more  resistant  to  diseases  and  insects,  more  efficient  in  their 
use  of  water  and  nutrients,  and  more  compact,  with  a higher  pro- 
portion of  fruit  to  foliage.  Plants  whose  seed  will  germinate 
and  grow  under  cold  soil  conditions  are  being  developed.  This 
should  result  in  better  use  of  early  moisture  and  partial  escape 
from  hot,  dry  weather. 

The  development  of  additional  hybrid  varieties  is  in  prospect. 
For  example,  the  discovery  of  male  sterility  in  certain  small 
grains  will  make  it  possible  to  develop  new  hybrids  under  field 
conditions . 

Closer  row  spacing  and  plant  spacing  within  rows  will  result 
in  better  ground  utilization  and  more  plants  per  acre.  Heavier 
applications  of  high-analysis  fertilizers  is  expected  to  increase 
yields . 

Widespread  use  of  systemic  insecticides  and  fungicides  and 
specific  herbicides  will  increase  yields  by  reducing  pest  control 
prob lems . 

The  use  of  mechanical  harvesting  of  many  fruits  and  vegetables 
will  be  widespread  and  greatly  reduce  labor  requirements.  Closely 
associated  will  be  the  development  of  varieties  which  are  adapted 
to  mechanical  harvesting  and  are  designed  to  mature  uniformly  at 
a certain  time  rather  than  over  an  extended  period. 

Much  greater  use  of  performance  testing  in  bee  attle  and 
selection  for  rapid  rates  of  gain  will  result  from  the  discovery 
that  this  characteristic  is  heritable.  Artificial  insemination  will 
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play  an  expanded  role  in  making  superior  sires  available  in  dairy, 
beef  and  swine  production. 

Trends  toward  specialization,  increased  farm  size  and  6cale 
of  operation  and  improvements  in  the  organization  and  management 
of  the  farm  business  will  continue  and  become  increasingly 
important  in  meeting  production  objectives. 

The  projections  of  increased  crop  production  and  improved 
feeding  efficiencies  for  1980,  2000  and  2020  are  approximations 
of  the  technology  that  farmers  will  adopt  based  on  the  assumed 
conditions.  They  do,  however,  represent  the  best  available  estimates 
and  should  be  considered  as  reasonably  obtainable  provided 
scientists  continue  to  develop  new  technology  and  farmers  continue 
to  adopt  it. 


Technological  Developments  for  Individual  Crops— 


Wheat  New  developments  in  wheat  production  are  expected  to 
come  from  the  plant  breeding  programs.  The  Hessian  fly  reduced  yields 
3 to  4 percent.  Resistant  varieties  are  expected  to  reduce  this 
loss  materially.  They  will  permit  earlier  planting  and  respond  to 
larger  fertilizer  applications.  Both  will  increase  yields. 


Preliminary  evidence  suggests  a possible  linkage  between 

seedcoat  characteristics  and  sprout  dormancy  in  the  soft  red 

variety  which  may  cause  a shift  away  from  the  soft  white  variety 
8 / 

now  produced.—  The  production  of  hybrid  wheat  is  now  possible 


— This  section  draws  upon  the  work  of  Michigan  Agricultural 
Experiment  Station  specialists  who  were  developing  similar  data  for 
the  College  of  Agricul ture 1 s "Project  80,"  a look  at  Michigan's 
agriculture  in  the  1980’s. 

8 / 

—Project  '80,  Crops  Committee  Phase  II  Report,  March  10,  1965, 

p.  3. 
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under  field  conditions  due  to  the  discovery  of  male  sterility.  The 
impact  of  hybrid  wheat  on  the  location  of  wheat  production  is 
uncertain. 

Other  Small  Grains.  Increased  yields  in  all  grains  are 
expected  to  come  from  cross  breeding.  Beneficial  characteristics 
are  expected  to  be  developed  such  as  the  short  straw  varieties  of 
wheat.  The  hybridization  of  barley  is  expected  to  cause  a break- 
through in  yields  which  will  allow  competition  with  corn  in  the 
production  of  feed  grains  on  the  lighter  soils. 

Soybeans . Yield  improvements  in  soybeans  are  not  expected  to 
come  from  intensive  plant  breeding  experiments  but  through  improve- 
ments in  management.  Disease  resistant  varieties  will  increase 
yields.  Closer  row  spacing  and  the  use  of  herbicides  have  reduced 
labor  per  acre  and  increased  yields  by  more  than  25  percent  in 
experimental  work. 

Corn.  Improved  management  techniques  resulting  from  efficiencies 
of  larger  scale  operations  and  more  efficient  harvesting  equipment 
will  account  for  much  of  the  projected  yield  increases  of  corn. 

Higher  plant  populations  per  acre  from  closer  row  spacing,  heavier 
fertilization  on  better  soils,  improved  hybrids,  varieties  resis- 
tant to  rootworm  and  corn  dwarf  viruses,  better  weed  control 
and  more  timely  planting  and  harvesting  are  expected  to  contribute 
to  corn  yield  increases. 

Dry  Beans.  Development  of  new  varieties  suited  to  direct 
harvesting  methods  are  expected  to  increase  the  quality  of  the  bean 
and  reduce  the  number  of  damaged  beans  thereby  increasing  the  net 
yield.  Labor  requirements  will  also  be  reduced  considerably. 

Adoption  of  improved  production  practices  will  increase  yieldc  by 
20  percent  through  better  weed  control,  heavier  planting  rates 
and  the  use  of  superior  seed  which  incorporates  disease  resistance 
and  earlier  maturity. 


Potatoes . Substantial  yield  increases  are  possible  in  the 
future  for  potatoes.  Current  research  on  management  practices  and 
higher  yielding  varieties  is  not  receiving  much  emphasis.  However, 
current  research  in  potato  breeding  indicates  that  new  varieties 
with  desirable  processing  characteristics  will  soon  be  available 
for  release  to  growers.  The  trend  toward  higher  per  capita  con- 
sumption rates  of  processed  potatoes  will  require  more  emphasis  on 
quality  and  uniformity  of  product.  Yield  levels  will  increase 
considerably  due  to  a shift  of  production  to  better  quality  soils. 


Hay  and  Pasture.  Projected  increases  in  the  yields  of  forage 
crops  are  expected  to  come  from  the  continued  shitt  awav  from  clover 
mixtures  to  alfalfa  and  alfalfa  mixtures.  Better  management 
practices  such  as  heavier  fertilization,  more  frequent  cutting, 
confinement  feeding  and  insect  control  will  bring  significant  yield 
increases.  Renovation  and  the  use  of  quality  seed  and  recommend 
applications  of  fertilizer  will  greatly  increase  permanent 
pasture  yields. 


Vegetables.  Labor  shortages  have  caused  considerable  research 
and  development  efforts  in  designing  mechanical  harvesting  equipment 
for  many  of  the  vegetables  grown  in  Michigan.  Fresh  vegetables 
probably  will  continue  to  be  harvested  by  hand  but  harvestinc  for 
processing  is  expected  to  become  almost  completely  mechanized. 

There  will  be  increased  grower  acceptance  of  better  cultural  practices 
and  higher-yielding  improved  varieties  which  incorporate  better 
quality  characteristics  for  processing,  uniform  maturity  and  resis- 
tance to  blights,  bolt  and  rusts.  Earlier  maturing  varieties  will 
be  developed  that  avoid  high  temperatures  during  blossoming  and 
the  resulting  uneven  maturity.  Chemical  soil  organism  control  and 
rotations  of  crops  will  be  used  to  reduce  root  rot  which  seriously 
impairs  yield  potential. 

New  genetic  discoveries  in  vegetables  are  expected  to  Increase 
yields  greatly.  The  introduction  of  hypogeal  germinating  habits 
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in  snap  beans  will  reduce  plant  damage  since  the  cotyledons  stay 
in  the  ground  when  the  plant  emerges.—  A cross  between  lima  beans 
and  snap  beans  has  given  the  lima  bean  the  early  maturing 
characteristic,  and  heavier  production  from  new  varieties  of  this 
cross  are  expected.  Development  of  new  uniformly  maturing 
varieties  of  cucumbers  for  once-over  mechanical  harvesting  is 
almost  complete.  Anticipated  new  onion  hybrids  are  expected  to 
raise  yields  by  25  percent  and  reduce  storage  losses  by  as  much 
as  50  percent  due  to  uniform  maturity. 

Closer  spacing  and  the  complete  use  of  chemical  weed  control 
will  raise  yields.  Airplane  spravirg  for  insects  and  diseases 
now  contribute  to  the  almost  complete  mechanization  of  carrot 
production  and  will  be  adopted  by  other  vegetable  producers. 

Fruit . Recent  heavy  plantings  that  have  been  in  the  non- 
bearing category  will  soon  be  coming  into  production  which  will 
result  in  yield  increases  from  the  newer  varieties.  Expansions 
of  storage,  marketing  and  processing  facilities  will  also 
encourage  further  planting  of  new  orchards  and  vineyards.  Yield 
increases  will  come  primarily  from  improved  varieties,  closer 
planting  on  dwarfed  root  stock,  chemical  growth  regulation  and  thinning, 
better  training  and  pruning,  improved  fertilization  with  single 
elements  depending  on  leaf  testing  for  deficiencies,  better  control 
of  diseases,  insects  and  rodents,  and  improved  soil  management 
and  weed  control. 

Pest  control  problems  are  expected  to  be  reduced  through  the 
use  of  systemic  insecticides,  fungicides  and  specific  herbicides. 
Mechanical  harvesting  will  be  widely  used  on  some  tree  fruits  pri- 
marily used  for  processing.  Improved  management  efficiency  will 
be  associated  with  specialization  and  increased  size  of  operation. 

The  use  of  mechanical  pruning  will  reduce  labor  requirements 

9 / 

— Project  '80,  Vegetable  Committee  Phase  II  Report,  October  15, 
1964,  p.  3. 
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materially.  Mechanical  planting  and  chemical  weed  control  have 
reduced  the  Labor  requirements  in  small  fruit  production  and  will 
continue  to  do  so  as  this  technology  becomes  widely  adopted. 

However,  small  fruits  other  than  blueberries  are  not  suited  to 
mechanical  harvesting  methods.  Increased  production  will  be 
almost  directly  related  to  increased  acreage,  which  in  turn,  will 
depend  on  the  availability  of  harvest  labor. 

Projected  Crop  Yields 

Projected  yields  for  all  of  the  potential  crops  for  each  soil 
management  group  in  the  sub-region  are  necessary  for  the  projection 
model.  The  development  of  current  rates  of  production  for  each  of 
these  crops  was  a first  step  in  evaluating  the  Basin's  agricultural 
production  potential. 

Preliminary  estimates  of  soil  management  group  productivity 
for  each  of  the  major  crops  were  made  from  state-wide  data  for  all 
five  sub-areas  individually.  These  estimates  were  evaluated  by 
specialists  from  the  Soil  Conservation  Service  and  the  Michigan 
Agricultural  Experiment  Station.  Adjustments  were  made  to  incor- 
porate intra-State  differences  among  the  sub-areas  and  average 
weather  and  farm  management  conditions.  This  set  of  estimates  was 
averaged  across  all  soils  of  a sub-area  for  a particular  crop. 

Michigan  Crop  Reporting  Service  data  were  used  to  normalize 
the  current  yield  estimates  (Table  8).  Normalization  is  a step 
whereby  current  production  and  acreage  data  are  adjusted  to  eliminate 
extremes  due  to  drouths,  heavy  precipitation,  frosts  or  other 
abnormal  factors.  Where  yields  are  steady  or  fluctuate  around  a 
uniform  level  the  current  normalized  yields  approximate  the 
average  prevailing  during  a recent  period.  Where  yield  trends  are 
significant,  normalized  current  yields  reflect  the  level  of  the 
most  recent  year.  Normalized  county  average  yields  were  used  to 
raise  or  lower  soil  management  group  yields  for  the  countv  by  a 
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Table  8.  Current  normalized  crop  yields  by  soil  management  group, 
Grand  River  Basin  study  area 


Soil  Management  Grou 


labc  2ab  2c  3abc  4abc  5abc  Me 


—Simple  unweighted  average 


t 
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factor  needed  to  make  the  soil  productivity  levels  consistent  with 
published  data  on  production.  Available  data  did  not  permit  com- 
parable adjustments  for  estimated  yields  of  pasture  so  these  yields 
were  assumed  to  be  normal. 

The  current  normal  yields  by  soil  management  group  were  used 
as  the  base  for  projecting  future  yields.  Statistical  Reporting 
Service  time  series  data  from  1947  to  1963  were  utilized  in  a 
regression  analysis  to  make  a first  estimate  of  future  yields  in 
each  sub-area.  The  prediction  equation  was  yield  as  a logrithmic 
function  of  time  which  tended  to  add  conservatism  to  adjustments 
in  future  yields.  However,  the  preliminary  projected  yields  for 
each  crop  in  each  subarea  were  reviewed  and  adjusted  by  specialists 
in  the  Michigan  Exoeriment  Station  and  the  Soil  Conservation  Service 
according  to  their  knowledge  of  likely  changes.  The  adjusted 
projected  average  yields  were  then  used  to  project  the  yields  for 
each  soil  management  group  in  each  sub-area. 

Crops  are  expected  to  respond  differently  to  new  and  improved 
technology  as  indicated  in  the  previous  section  (Figure  3). 

Production  Costs 

The  development  of  production  cost  data  was  on  the  basis  of 
current  input  price  levels  and  relationships.  Cost  budgets  were 
adapted  from  the  work  of  Blosser,  in  Ohio,  and  specialists  at  the 
Michigan  Agricultural  Experiment  Station. — All  items  of  on-farm 
costs  were  included  with  the  exception  of  charges  for  storage  and 
land.  The  per  acre  production  costs  for  each  crop  and  soil  were 

—^Blosser,  R.  H.  Crop  Costs  and  Returns  in  West  Central  Oh:  ■. 
Ohio  Agricultural  Experiment  Station,  Wooster,  Ohio,  Research  Bulletin 
909,  June  1962. 
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Figure  3.  Index  of  projected  yield  increases  by  crop,  1980,  2000,  and 
2020 


— ^ 100  represents  1959-61  yield  levels. 


aggregates  of  three  major  types  of  costs;  prehervest  costs,  harvesting 
costs  and  the  cost  of  materials.  These  costs  were  developed  by 
applying  an  hourly  charge  against  the  time  required  to  perform  each 
operation.  For  instance,  charges  were  based  on  the  costs  of 
operating  a three-plow  tractor  and  the  appropriate  equipment  for 
that  power  source.  Labor  cost  was  figured  at  $1.58  per  hour  and  no 
differentiation  was  made  between  hired,  operator  and  family  labor 
costs . 

Freharvesting  costs  consisted  of  charges  for  land  preparation, 
planting  and  cultivation  in  general.  However,  there  were 
additional  labor  and  equipment  charges  for  side  dressing  with 
fertilizer  and  spraying  with  insecticides  and  herbicides  for 
certain  crops.  Charges  were  made  for  clipping  cropland  pasture 
and  permanent  pasture.  A miscellaneous  labor  charge  was  made 
for  minor  equipment  maintenance,  refilling  of  planter  with  seed 
and  fertilizer,  fueling  and  greasing  of  equipment  and  equipment 
changing.  Preharvesting  charges  did  not  change  in  the  projected 
years  but  since  they  were  in  terms  of  constant  dollars  they 
reflect  the  costs  of  future  production  under  the  limiting  assumptions. 

Harvesting  costs  included  the  time  necessary  to  harvest  the 
crop  and  in  addition,  included  the  costs  of  equipment  and  labor 
needed  to  transport  the  crop  to  the  on-farm  storage  facility.  Off- 
farm  transportation  costs  were  not  included  in  production  costs. 

Harvesting  and  materials  costs  varied  over  the  projection 
years  as  yields  per  acre  increased.  The  cost  of  materials  varied 
among  crops  more  than  did  the  costs  of  planting  and  harvesting. 
Increased  fertilizer  use  made  up  the  major  portion  of  the  change 
in  materials  costs.  Projected  fertilizer  requirements  were  tied 
directly  to  per  acre  yields  and  the  type  of  soil  on  which  the  crop 
was  grown.  Application  of  fertilizer  was  on  a maintensnce  basis 
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which  provided  sufficient  plant  nutrients  to  produce  the  projected 
yields  without  depleting  soil  fertility.  Other  material  costs 
included  such  items  as  lime,  seed,  spray,  twine  for  hay  baling  and 
bags  for  potatoes. 


Assumptions  and  Limitations 

In  developing  the  agricultural  production  potential  for  the 
Basin,  crop  yields  were  projected  for  1980,  2000  and  2020  based  on 
past  results  and  future  implications  of  current  research  work. 
Specialists  at  the  Michigan  Agricultural  Experiment  Station  were 
given  a point  of  departure  for  y:  id  projections  based  on  ERS 
analysis  of  Statistical  Reporting  Service  time  series  data.  The 
projected  yields  represent  the  specialists'  evaluation  of  how 
rapidly  new  varieties  will  be  made  available  to  farmers  and  some 
judgement  of  the  rate  of  new  practice  adoption  by  farmers.  To 
the  extent  that  these  assumptions  are  not  fulfilled,  the  crop 
yields  will  be  in  error. 

Acreage  for  urban- indus tria 1 and  related  uses  were  subtracted 
from  the  cropland  base  available  for  production  of  major  crops. 

The  location  of  urban  related  development  might  not  follow  the 
general  pattern  developed  in  this  study.  However,  the  estimates 
do  reflect  the  thinking  of  county  leaders  concerning  local  zoning 
ordinances  and  the  likely  direction  of  future  growth. 

Marketing  and  transportation  facilities  were  assumed  to  be 
adequate  to  handle  the  projected  agricultural  production.  Increases 
in  farm  size  and  purchases  of  equipment  are  implied  which  assumes 
that  credit  availabilities,  tenure  arrangements,  the  recombination 
of  farms,  zoning  and  taxation  policies  will  not  interfere  with 
this  transition. 
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In  developing  the  crop  production  cost  data,  the  input  price 
relationships  existing  in  1963  were  assumed  to  hold  constant  through- 
out the  study  period.  This  implies  for  instance,  that  the  real 
cost  of  fertilizer  will  remain  in  the  same  relationship  to  the  cost 
of  labor  over  the  study  period.  The  study  allowed  for  the  use  of 
more  fertilizer  and  capital  in  the  projection  years  relative  to 
labor,  but  this  was  with  the  knowledge  of  current  input  price 
levels  and  estimates  of  future  production  techniques.  The  subtlef 
of  this  assumption  is  that  changes  in  the  real  cost  of  any  of  the 
input  items  might  cause  further  substitutions  in  the  production 
orocess.  Should  this  occur,  the  location  of  agricultural  production 
could  change. 


NATIONAL  AND  REGIONAL  FOOD  AND  FIBRE  REQUIREMENTS 
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National  Requirements 

The  projected  national  requirements  for  food  and  fibre  involve 
consideration  of  increasing  population,  rising  per  capita  disposable 
income  and  the  associated  adjustments  in  per  capita  consumption 
rates  of  particular  foods.  Consideration  of  changes  in  the  export 
demand  for  these  products  also  is  necessary.  Population,  income 
and  labor  force  employment  projections  of  the  Economic  Task 
Group  of  the  Ad  Hoc  Water  Resources  Council  Staff  were  used  in 
estimating  demand  for  this  study.— ^ Additional  projections 
were  developed  by  the  Economic  and  Statistical  Analysis  Division, 
Economic  Research  Service  (Table  9). 

The  population  projected  for  1980  is  254.1  million,  an  increase 
of  73.4  million  over  the  1960  population  of  180.7  million  or  41 
percent.  An  additional  104.2  million  over  1980  is  projected  for 
2000.  By  2020  the  population  is  projected  to  be  502  million,  nearly 
three  times  the  1960  level.  A larger  proportion  of  the  population 
will  be  in  the  working  age  group  by  that  time.  Thus,  both  the 
labor  force  and  employment  are  projected  to  increase  at  a greater 
rate  than  population.  An  average  level  of  4-1.  percent  unemploy- 
ment was  projected  over  the  60-year  period  compared  with  the 
1959-61  average  rate  of  5.7  percent  of  the  labor  force. 

Per  Capita  Income  and  Consumption  Rates 

Growth  of  labor  force  and  increased  productivity  per  worker 
are  projected  to  increase  gross  national  product  by  113  percent 
from  1960  to  1980  or  a 51  percent  per  capita  income  increase.  From 

— National  Economic  Growth  Projections,  Nib • ),  2000,  2020 , 

July  1963. 
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Table  9.  Population,  labor  force,  gross  national  product,  output 
per  man  hour,  and  personal  income  in  1962  dollars, 
1959-61  average  and  projections  for  1980,  2000,  and 
2020,  United  States  \J 


Item 

Unit 

Average 

1959-61 

Medium  level  projection 
1980  2000  2020 

Popu lation 

mi  1 . 

180.8 

254.0 

358.0 

502.0 

Labor  force 

mi  1 . 

73.1 

104.0 

147.3 

206.2 

Employment 

mil . 

68.9 

99.8 

140.6 

196.9 

Unemployment 

mil . 

4.2 

4.7 

6.9 

9.3 

Gross  national 

product 

bil.  $ 

515.3 

1,096.5 

2,232.  1 

4,518.4 

--increase  over 

1960 

1137. 

3337. 

7777. 

Output  per  man 

i 2/ 

houi — 

$ 

3.71 

6.12 

9.71 

15.30 

--increase  over 

I960 

657. 

1627. 

3127. 

Gross  product  per  capita 

■ $ 

2,850 

4,317 

6,235 

9,001 

--increase  over 

1960 

517. 

1197. 

2167. 

—^Adapted  from  Table  3,  Economic  Task  Group  of  the  Ad  Hoc  Water 
Resources  Council  Staff,  National  Economic  Growth  Projections,  1980. 
2000,  2020,  July,  1963,  p.  14.  ~ 

2 / 

— Ibid . , adapted  from  Appendix  Table  2,  p.  21. 

3/ 

— The  Ad  Hoc  projections  differ  (lightly  from  those  used  by 
Battelle  Memorial  Institute  but  that  difference  should  be  considered 
insignificant. 
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I960  to  2000  the  assumed  rate  oi  growth  in  GNP  places  the  level 
more  than  four  times  that  of  I960  ''hile  the  corresponding  increase 
in  per  capita  income  is  more  than  2 times.  By  the  year  2020,  GNP 
is  projected  to  rise  nearly  nine  times  and  per  capita  income  by 
over  three  times  that  of  1960.  Output  per  man  hour  is  projected 
to  increase  more  than  three  times  between  1960  and  2020.  The  over- 
all increase  in  per  capita  GNP  is  over  two  times  during  this  period 
as  hours  per  worker  are  decreasing.  The  projected  gains  are  in 
"real"  terms  as  all  GNP  values  are  stated  in  constant  1962  dollars. 

The  projected  per  capita  use  of  major  farm  products  was 
developed  by  ERS  on  the  basis  of  growth  in  per  capita  income  and 
the  resulting  influence  on  the  past  trends  in  consumer  tastes  and 
preferences  (Figure  4).  These  projected  use  rates  were  compared 
with  studies  which  statistically  developed  income  elasticities 
of  demand  for  major  agricultural  products.  They  were  found  to  he 
consistent  in  view  of  projected  income  growth.  The  resulting  con- 
sumption patterns  reflecting  trends  in  greater  consumption  of 
livestock  products,  fruits  and  vegetables  and  lower  consumption  of 
cereals  were  held  constant  bevond  1980,  as  consumers  were  assumed 
to  have  sufficient  disposable  income  by  that  time  to  purchase  the 
mix  ot  food  desired. 

Export  Demand 

Foreign  demand  for  agricultural  products  is  most  difficult 
to  project.  The  trade  policies  of  the  United  States  and  the  other 
trading  nations  are  important.  Essentially,  there  are  two  foreign 
markets  open  to  the  export  of  U.  S.  produced  food  and  fibre,  the 
commercial  and  non-commercial  markets.  In  the  commercial  markets, 
the  underdeveloped  nation;  with  low  income  represent  a significant 
potential  for  export.  As  these  nations  develop  and  their  per 
capita  incomes  rise,  a large  portion  of  the  increases  will  Likely 
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be  spent  on  food  products.  If  their  agriculture  is  unable  to  keep 
pace  with  their  rapid  expansion  in  demand,  a potential  exists  for 
our  exports  to  meet  their  needs. 

The  non-coimncrcia 1 market  is  supplied  through  such  programs 
as  Public  Law  480  which  covers  gifts,  donations  and  sales  for 
local  currency  under  the  Food  for  Peace  program.  Other  non-commercial 
undertakings  which  transfer  domestically-produced  food  and  fibre 
overseas  are  CARL,  Save  the  Children,  and  manv  church-sponsored 
programs.  Policy  decisions  both  in  the  United  States  and  other 
countries  which  alter  these  programs  can  have  large  impacts  on 
total  exports  and  individual  commodities.  Foreign  trade  specialists 
projected  net  exports  to  1980.  After  1980  the  same  absolute  net 
foreign  trade  was  assumed  for  the  rest  of  the  projection  period. 
Underdeveloped  countries  are  expected  to  provide  larger  shares  of 
their  own  food  and  fibre  needs. 

, 12/ 

Livestock  Use  and  Feeding  Efficiencies — 

Prior  to  World  War  II  livestock  production  was  on  general 
livestock  farms.  Very  little  specialization  existed.  War-time 
conditions  provided  incentive  for  specialization.  Mechanization 
allowed  larger,  more  efficient  organization  and  management  of  enter- 
prises and  encouraged  the  adoption  of  newer  technologies. 

Artificial  insemination  and  the  selection  for  certain  production 
characteristics  in  dairv  and  meat  animals  gained  acceptance. 
Nutritional  research  encouraged  the  adoption  of  improved  rations 
and  greater  attention  was  given  parasite  and  disease  control.  Rising 
health  and  sanitation  standards  forced  small  inefficient  operations 
out  of  production,  encouraged  greater  specialization  and  enlarged 
enterprises  to  reduce  per  unit  costs  oi  production. 

12  / 

—-This  section  draws  upon  the  data  developed  bv  Michigan  Stati 
Experiment  Station  specialists  as  part  of  the  College  of  Agriculture's 
"Project  80,"  a look  at  Michigan's  agriculture  in  tin  19H0's. 
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Projected  livestock  feeding  efficiencies  were  based  on  this 
past  experience  and  expected  developments  in  the  areas  of  nutri- 
tion, breeding,  and  management  (Figure  5). 


Beef  and  Veal.  Grain  feeding  of  cattle  has  expanded  in 
Michigan  in  recent  years  and  is  expected  to  double  by  1980.  Major 
breakthroughs  in  nutrition  are  not  expected  but  the  composition 
of  beef  produced  and  management  of  the  beef  enterprise  will  improve 
feeding  efficiency.  Dairy  cattle  comprise  a high  proportion  of 
all  beef  produced  in  Michigan.  The  composition  is  expected  to 
change  due  to  an  absolute  decrease  in  dairy  cattle  numbers  and  a 
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more  than  three-fold  increase  in  beef  cow  numbers. — Calf-crop 
percentages  will  increase  and  overall  numbers  will  expand  since 
most  State-produced  calves  will  be  fed-out  in  Michigan  and  there  will 
be  some  in-shipments.  Selection  for  rapid  rates  of  gain  and  beef 
tvpe  plus  improved  disease  and  parasite  control  and  the  correction 
of  nutritional  deficiencies  will  have  an  impact  on  feeding 
efficiencies.  Specialization  through  larger  feeding  operations  will 
improve  feeding  techniques  and  avoid  wastage. 


Sheep  and  Lambs.  Improved  feeding  efficiencies  in  the  sub- 
region  for  sheep  and  lamb  production  are  expected  to  come  from  a 
change  in  kinds  of  sheep  fed.  Lamb  and  mutton  marketings  have 
declined  over  the  past  two  decades  in  Michigan,  more  than  for  the 
United  States.  Lamb  feeding  trends  are  not  different  from 
national  trends  however.  Ewe  flocks  will  continue  to  decline.  In- 
shipments of  feeder  lambs  are  projected  to  increase  considerably 
and  have  a much  higher  feed  conversion  rate  than  do  sheep.  Lambs 
produced  in  the  State  will  be  kept  on  feed  until  marketed  and  will 
reach  market  weight  sooner.  Controlled  estrus  research  will  make 
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Figure  5.  Pounds  of  product  from  one  feed  unit,  Grand  River  Basin 
study  area,  1960  and  projections  to  2020 

— feed  unit  is  considered  to  be  equivalent  to  one  pound  of  corn 
in  this  study. 
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it  possible  to  obtain  two  lamb  crops  per  year  which  would  reduce  the 
feed  charge  for  ewe  maintenance  per  lamb.  Improved  management  will 
result  in  larger  lambs  and  a higher  percentage  lamb  crop. 

Pork  Production.  Contract  marketing  and  narrow  profit  margins 
will  force  producers  to  intensify  management  and  adopt  new  techno- 
logies at  a faster  rate.  Hog  raisers  will  become  more  specialized, 
some  only  raising  feeder  pigs  while  many  others  only  feed  them. 
Confinement  raising  will  be  widely  adopted  reducing  pasture  require- 
ments to  a minimum  and  improving  feeding  efficiency. 

Controlled  estrus,  multiple  farrowing,  control  of  environment 
and  the  use  of  artificial  insemination  will  become  widespread 
increasing  the  quality  of  animals  and  improving  rate  of  gain. 

Closer  attention  will  be  paid  to  herd  health  and  the  control  of 
internal  parasites  and  earth-borne  diseases.  The  use  of  trace 
elements  and  antibiotics  in  feeds  will  improve  general  nutritional 
levels . 

Milk  Production.  Feed  grain  and  protein  supplement  feeding  of 
dairy  cows  will  be  intensified  to  increase  per  animal  production 
levels.  Greater  reliance  will  be  placed  on  record  keeping  for 
selection  purposes  and  critical  culling  will  greatly  increase  herd 
averages.  Artificial  insemination  will  be  utilized  almost  com- 
pletely and  will  facilitate  more  rapid  increases  in  the  genetic 
potential  of  future  animals.  Maintenance  requirements  as  a per- 
centage of  the  total  ration  will  be  reduced  as  production  levels 
climb,  increasing  feed  efficiency.  Dry  lot  or  storage  feeding  will 
be  practices  on  a year-around  basis  by  the  more  efficient  managers 
of  the  larger  but  fewer  herds  expected  in  the  State. 

Poultry  and  Eggs.  Anticipated  future  developments  in  feeding, 
breeding  and  management  of  poultry  and  egg  production  were  incor- 
porated in  the  projections.  The  complete  mechanization  of  egg 
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production  will  reduce  feed  wastage.  Intensive  culling  measures  will 
eliminate  non-lavers  and  maintain  high  flock  health.  Breeding  for 
egg-tvpe,  smaller  body  size,  higher  production  and  the  elimination 
of  dual-purpose  hens  from  commercial  laying  flocks  will  increase 
egg  production  per  unit  of  feed  fed.  Developments  in  nutritional 
research  will  provide  better  balanced  rations,  new  feed  additives 
and  solve  nutritional  problems  related  to  deficiencies  which  may 
be  closely  associated  with  persistent  disease  problems.  Special- 
ization in  the  production  of  started  pullets  will  reduce  early 
death  losses  due  to  improved  management  techniques. 

Broiler  production  is  under  a competitive  disadvantage  in 
Michigan  because  of  high  labor  and  housing  costs  compared  to  southern 
states.  Sustained  production  will  be  possible  only  under  improved 
management  and  specialized  large  volume  operations  which  will 
encourage  lower  feed  consumption  per  unit  of  production.  The  same 
nutritional  improvements  seen  for  egg  production  also  apply  to 
broilers . 

Turkey  production  in  Michigan  is  concentrated  among  a few 
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operators  and  is  highly  integrated. — The  adoption  of  new 
technology  and  the  incorporation  of  nutritional  developments  into 
feeding  rations  will  therefore  be  more  rapid  than  in  less  specialized 
enterprises.  Average  size  of  market  turkeys  will  decrease  some- 
what as  consumer  preference  for  lighter  weights  and  year-around 
use  has  an  influence.  Feeding  efficiency  will  improve  as  new 
faster-growing  strains  of  turkevs  are  fed  to  lighter  weights. 

Current  National  Production 

More  than  28  billion  pounds  of  beef  and  veal  are  currently 
produced  in  the  United  States  (Table  10).  Production  ol  dairv 

—^Poultry  Committee  Project  80  Report,  p.  11 
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Table  10.  Production  of  major  farm  products,  United  States, 
1959-61 


Item 

Unit 

1959-61 

Beef  and  veal 

Mil.  Lbs.  Live  Wt. 

28,206 

Lamb  and  mutton 

Mil.  Lbs.  Live  Wt. 

1,658 

Pork 

Mil.  Lbs.  Live  Wt. 

20,564 

Chicken  (ready  to  cook) 

Mil.  Lbs.  Live  Wt. 

7,571 

Turkey  (ready  to  cook) 

Mil.  Lbs.  Live  Wt. 

1,540 

Milk 

Million  Lbs. 

121, 164 

Eggs 

Million 

64,993 

Wheat 

Thousand  Bushels 

1,185,533 

Rye 

Thousand  Bushels 

28,143 

Soybeans 

Thousand  Bushels 

597,600 

Sugar  beets 

Thousand  Tons 

17,047 

Dry  beans 

Thousand  Cwt. 

18,710 

Potatoes 

Thousand  Cwt. 

258,230 

Vegetables 

Thousand  Cwt. 

416,640 

Fruits,  citrus 

Thousand  Tons 

7,723 

non-citrus 

Thousand  Tons 

8,098 

Source:  Economic  Framework  Investigation  Section,  River  Basin  and 

Watershed  Branch,  ERS. 
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products,  in  terms  or  milk  equivalents,  exceeds  121  billion  pounds 
annually.  Although  the  production  of  milk  is  -everal  times  that  of 
beef  and  ">’eal,  current  trends  in  the  consumption  of  each  are 
bringing  production  of  the  two  closer  together.  Production  of  pork 
is  nearly  twice  as  great  as  all  other  remaining  meat  products. 

Major  food  grain  production  in  the  United  States  is  concentrated 
among  wheat,  sovbeans  and  rice.  The  three  account  for  over  107 
billion  pounds  of  product.  More  than  two  times  as  much  sugar  is 
currently  produced  in  the  form  of  sugar  beets  than  from  cane  crops. 
Citrus  and  non-citrus  fruit  production  exceeds  11  billion  pounds 
annually  with  slightly  more  than  half  from  non-citrus  sources. 

Projected  Changes  from  the  1960  Production  Requirements 

Red  meat  production  is  expected  to  increase  nearly  50  percent 
by  1980,  primarily  due  to  the  increased  per  capita  consumption 
of  beef  (Figure  6).  With  no  further  adjustments  assumed  in  per 
capita  consumption  rates  past  1980,  and  large  increases  of 
population,  the  increases  over  1960,  are  111  percent  by  2000,  and 
nearly  180  percent  in  2020.  Requirements  for  poultry  items  such 
as  chicken  and  turkey  increase  faster  than  the  growth  of  population. 
Turkey  needs  were  assumed  to  increase  even  faster  than  chicken 
with  nearly  a 150  percent  rise  by  1980,  and  over  015  percent  by 
2020. 

Approximately  a 90  percent  increase  in  cereal  grains  over  the 
1959-61  production  will  be  needed  by  1980,  somewhat  less  than  the 
growth  in  population  due  to  the  expected  decline  in  per  capita 
consumption.  With  the  per  capita  consumption  stabilized  after 
1980  and  the  projected  increases  in  population,  requirements  for 
cereals  for  2000  and  2020  are  tied  closely  to  the  growth  in 
population.  Milk  and  eggs  will  continue  their  downward  per  capita 
use  until  1980,  and  then  follow  the  increase  in  population  similar 
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tc  cereals.  Fruits,  vegetable;-  snd  potato  requirements  ar°  pro- 
jected to  exceed  the  rate  of  population  growth.  An  increase  of 
134  percent  in  soybeans  will  be  required  by  1980  tc.  meet  the  rapid 
growth  in  demand  for  that  oil  crop.  Soybean  needs  are  projected 
to  nearly  double  hv  2000  and  almost  trinle  in  2020. 

In  general,  the  increased  requirements  for  livestock  products 
exceed  those  for  most  crops.  This  is  a reflection  of  changing 
cor* timer  preferences  as  per  capita  incomes  rise  and  the  quality 
of  the  diet  is  improved.  Important  also  is  the  assumption  that 
there  will  be  a marked  improvement  in  th»  efficient  conversion  of 
feed  into  livestock  products.  The  end  product  of  these  efficiency 
gains  is  that  feed  grain  production  does  not  need  to  increase  at 
as  fast  as  rate  as  livestock  supply  the  necessary  feed. 

Regional  Allocation 

Allocation  Procedure  to  Regions  and  Sub-Regions 

Annual  Statistical  Reporting  Service  data  from  1939  to  1962 
were  compiled  for  each  major  crop  and  livestock  item  in  the  United 
States.  These  compilations  were  based  on  the  ten  major  water 
resource  regions  of  the  nation  and  were  used  in  projecting  the 
regional  allocation  of  national  food  and  fibre  requirements.  The 
trends  evident  were  tempered  by  the  knowledge  of  commodity 
specialists  concerning  comparative  marketing  and  production 
advantages  among  regions.  A percentage  share  of  the  total  U.  S. 
requirement  was  projected  for  a particular  commodity  in  each 
region. 

These  projections  are  intended  to  serve  as  guidelines  and  are 
subject  to  the  limitations  of  the  assumptions  made.  They  are, 
however,  the  best  available  estimates  short  of  a detailed  nation- 
wide study.  They  should  prove  helpful  in  evaluating  the  need  for 
future  water  resource  development. 
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The  percentage  shares  of  national  food  and  fibre  requirements 
allocated  to  the  region  were  further  disaggregated  to  the  sub- 
regional level.  The  sub-region  produces  a major  portion  of 
Michigan's  agricultural  commodities.  Statistical  Reporting  Service 
data  over  a 17-year  period  provided  the  production  trends  by 
commodity  which  were  compared  with  the  regional  and  national  pro- 
duction for  purposes  of  defining  an  historic  sub-regional  share. 

Data  for  the  State  of  Michigan  and  the  region  were  used  in 
determining  intra-regiona 1 trends  in  production.  Experiment  Station 
specialists  were  consulted  for  their  judgements  on  future  shifts 
in  production  levels  for  the  State.  These  data  were  used  in 
deriving  a share  of  the  regional  production  for  the  sub-region  for 
the  1980-2020  projection  period. 

Changes  in  Regional  Production  Requirements  over  I'oO 

The  previous  section  discussed  the  allocation  procedure  for 
distributing  national  requirements  to  the  Ohio  River  Basin  States 
and  making  projections  of  the  1980  regional  shares  of  each 
commodity.  A discussion  of  some  of  the  significant  items  in  the 
regional  trend  data  follows. 

bre;  and  Veal.  The  production  of  beef  and  veal  has  increased 
absolutely  in  the  region  but  relative  to  other  areas  of  the  nation 
there  has  been  a steady  decline  in  percentage  share  (Figure  7). 

This  is  primarily  due  to  the  trend  toward  large  specialized  feed 
lot  operations  in  the  western  Corn  Belt  States,  eastern  Great 
Plains  and  California. 

Lamb  and  Mutton.  The  decline  in  lamb  and  mutton  production 
reflects  some  of  the  changing  consumption  patterns  associated  with 
rising  per  capita  incomes  and  the  shift  toward  higher  consumption 
of  beef  and  certain  poultry  items  (Figure  7).  Regional  trends 
followed  those  of  the  nation  but  at  a faster  pace  resulting  in  a 
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somewhat  erratic  although  definite  loss  of  national  share.  The  1980 
projection  of  7.5  percent  of  national  requirements  reflects  the 
slowing  down  of  the  past  trend  and  the  belief  that  farm  flocks  and 
smaller  feed  lot  operations  will  be  responsible  for  a larger 
proportion  of  lamb  and  mutton  production  in  the  future. 

Pork.  U.  S.  pork  production  over  the  last  two  decades  has 

« 

remained  relatively  constant,  increasing  only  slightly  to  supply 
the  growing  population  but  at  a slowly  declining  per  capita  rate 
(Figure  7).  The  regional  share  of  United  States  production  was 
set  at  17.5  percent  which  is  a slight  increase  over  the  past  20- 
year  average  share. 

Dairy  Products.  The  production  of  dairy  products,  which  is 
primarily  fluid  milk  in  the  region,  has  been  tied  fairly  closely 
to  major  subregional  markets  (Figure  8).  Following  the  Second  World 
War  returning  veterans  settled  in  the  heavily  industrialized 
cities  of  the  region  where  job  opportunities  were  better  than 
average.  Favorable  price  relationships,  economic  good  times,  and 
the  "baby  boom"  encouraged  greater  increases  in  fluid  milk  pro- 
duction regionally  than  nationally.  The  regional  share  began  to 
decline  following  the  Korean  War  as  other  areas  increased  their 
dairy  production  relatively.  Technological  developments  in  the 
marketing  of  whole  milk  in  non-fluid  form  will  tend  to  favor  lower- 
cost  producing  areas.  On  this  basis  the  regional  share  was  pro- 
jected at  13  percent  by  1980. 

All  Chickens  and  Eggs.  Poultry  production  decreased  sub- 
stantially in  the  last  ten  years  both  absolutely  and  in  regional 
share  (Figure  8).  This  was  due  to  a shift  of  broiler  production  to 
the  south  and  consolidation  of  laying  flocks  into  large  specialized 
egg-producing  units  of  many  thousand  birds  each.  Regional  share  is 
projected  to  decrease  even  further  and  reflects  primarily  laving 
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Figure  8.  Regional  production  of  dairy  and  poultry  products  with  projection 
to  1980 


Source:  Appendix  Table  1 
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flock  numbers  necessary  to  satisfy  regional  egg  production  require- 
ments. The  production  of  eggs  regionally  has  held  fairly  steady 
while  national  production  has  increased  with  population  growth. 

This  downward  trend  is  projected  to  continue  but  at  a slower  rate. 

Feed  Grains.  Historically  the  region  has  been  a surplus 
feed  grain  producing  area.  The  production  of  food  grains,  corn, 
oats  and  barley,  regionally  has  been  highly  erratic  due  to  the 
fluctuations  of  its  components  (Figure  9).  However,  the  regional 
trend  has  been  steadily  upward  as  a percent  of  U.  S.  production. 
This  reflects  the  increasing  share  of  corn,  which  is  the  major 
component.  Oats  has  decreased  in  absolute  terms.  Both  of  these 
commodities  are  projected  to  increase  by  1980,  due  to  yield 
advantages  and  livestock-feed  demands.  Barley  is  such  a small 
portion  of  the  total  that  the  decline  in  regional  share  is  insig- 
nificant. 

Wheat . Regional  production  of  wheat  has  tended  to  rise 
steadily  with  population  growth  over  the  past  20  years  (Figure  10). 
However,  the  regional  share  of  U.  S.  production  has  fluctuated 
widely  as  has  U.  S.  production  due  to  favorable  and  unfavorable 
weather  conditions  in  the  Great  Plains.  The  Great  Plains  States 
are  expected  to  provide  an  increased  share  of  U.  S.  needs  and  this 
is  reflected  in  a reduced  regional  share  of  8 percent  by  1980. 

Non-Citrus  Fruit.  The  regional  share  of  non-citrus  fruit 
production  has  been  quite  irregular  although  steadily  upward.  The 
irregularity  is  associated  with  late  spring  freezes  which  influence 
the  yield  from  trees  in  blossom.  Regional  share  is  projected  to 
increase  to  9.5  percent  of  U,  S.  production  by  1980,  which  is  a 
continuation  of  past  trends  (Figure  10).  Orchard  require 

good  air  drainage  and  a moderated  climate  which  the  Great  i-a;, 
provide  this  region. 


Figure  9.  Regional  production  of  feed  grains  with  projections  to  198) 


Source:  Appendix  Table  1. 
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Vegetables . U.  S.  production  of  vegetables,  contrary  to  that 
of  fruit,  has  doubled  over  the  past  two  decades  due  to  major  Improve- 
ments in  the  marketing  of  the  commodities  in  both  the  fresh  and 
processed  form.  Recent  technological  improvements  in  varieties 
which  are  adapted  to  freezing  and  canning  have  caused  shifts  in 
production  to  areas  where  processing  plants  have  located.  This 
has  favored  the  West  Coast  which  now  supplies  the  U.  S.  with  winter 
vegetables  and  a large  portion  of  the  processed  demand.  Under 
this  competition  regional  vegetable  production  has  been  highly 
price  responsive  and  the  regional  share  has  declined.  This  decline 
is  projected  to  level  off  and  the  1980  share  is  estimated  to  be 
9.0  of  the  national  total  (Figure  10). 

Dry  Edible  Beans.  Dry  bean  production,  primarily  the  navy 
pea  bean,  has  begun  to  concentrate  in  the  region--mainly  in  the 
southern  half  of  lower  Michigan.  Per  capita  consumption  of  dry 
beans  has  fallen  with  rising  incomes  and  accounts  for  the  slow  but 
steady  rise  in  total  production  over  the  last  two  decades.  Regional 
production  has,  however,  shown  a greater  rate  of  increase  and 
reflects  an  overall  trend  which  is  strongly  upward.  National  needs 
will  be  only  slightly  higher  in  1980  due  to  declining  per  capita 
consumption  rates  but  the  shift  in  production  toward  Michigan  will 
raise  the  regional  share  to  42  percent  or  25  percent  more  than  the 
1960  production  level. 

Changes  in  Sub-Regional  Production  Requirements 

Generally  the  same  changes  which  were  discussed  under  the 
section  on  national  projections  and  their  allocation  to  the  region 
hold  true  for  the  sub-region  (Table  11  and  Figure  11).  This  section 
will  therefore  concentrate -on  the  changes  in  feed  crop  requirements 
within  the  sub-region  due  to  the  projected  increases  in  livestock 
and  livestock  products. 
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Table  11.  Combined  subregional  allocation  of  total  domestic  and 
foreign  requirements  for  major  farm  products 


Item 

Unit 

1959-61 

Beef  and  veal 

Mil.  Lbs.  Live  Wt. 

372.2 

Lamb  and  mutton 

Mil.  Lbs.  Live  Wt. 

17.2 

Pork 

Mil.  Lbs.  Live  Wt. 

213.8 

Chicken  (ready  to  cook) 

Mil.  Lbs.  Live  Wt. 

37.9 

Turkey  (ready  to  cook) 

Mil.  Lbs.  Live  Wt. 

18.2 

Mi  lk 

Million  Lbs. 

3,998.9 

Eggs 

Million 

1,299.9 

Wheat 

Thousand  Bushels 

27,267.7 

Rye 

Thousand  Bushels 

619.2 

Soybeans 

Thousand  Bushels 

9,183.2 

Sugar  beets 

Thousand  Tons 

1,108. 1 

Dry  beans 

Thousand  Cwt. 

6,585.9 

Potatoes 

Thousand  Cwt. 

5,681.1 

Vegetables 

Thousand  Cwt. 

11,665.9 

Fruit,  non-citrus 

Thousand  Tons 

380.6 
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Two  factors  are  important  in  the  projection  of  requirements 
for  feed  crops:  (1)  expected  requirements  for  livestock  and 
livestock  products,  and  (2)  the  combined  efficiency  with  which 
feed  is  converted  into  these  products.  This  section  presents 
the  projected  livestock  product  requirements.  An  earlier  section 
outlined  the  projected  feeding  efficiencies.  These  were  combined 
to  develop  the  projected  feed  crop  requirements  for  1980,  2000 
and  2020.  Historically,  Michigan  has  been  a large  surplus  pro- 
ducer of  feed  grains  and  roughages.  Feed  grain  production  has 
been  about  40  percent  in  excess  of  needs  and  roughages  about  24 
percent  extra.  These  relationships  were  maintained  in  the  pro- 
jections and  added  to  the  requirements  needed  to  produce  the  pro- 
jected livestock  products.  This  follows  from  the  slight  increase 
in  feed  grains  projected  for  the  "Ohio  River  Basin  States" 

(Appendix  Table  1 and  Figure  8). 

Projected  changes  in  feed  requirements  over  the  1959-61 
normal  requirements  are  about  the  same  for  1980,  21  percent  more 
by  200  and  35  percent  more  in  2020  (Table  12).  The  unchanged 
requirement  for  1980  is  a combination  of  improved  feeding  efficiencies 
and  a lower  national  share  of  certain  livestock  products  for  the 
sub-region  than  existed  over  the  1959-61  period.  A "feed  unit" 
is  considered  to  be  equivalent  to  one  pound  of  corn  in  this  analysis. 

The  total  quantity  of  various  types  of  feed  grains  and 
roughages  required  in  the  projection  years  was  derived  for  the 
various  crops  based  on  livestock  feed  ration  composition.  Most 
recent  feeding  relationships  for  the  United  States  were  utilized.— 
Adjustments  were  made  in  these  relationships  to  make  them  conform 
with  the  Michigan  experience  and  to  incorporate  such  trends  as  were 

— ^Livestock-Feed  Relationships,  1909-1963.  FRS , USDA, 

Statistical  Bulletin  No.  337,  November  19b3  and  subsequent  issues 
of  the  same  series. 
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Table  12  (cont.).  Sub-regionai  project  requirements,  feeding  efficiencies 
and  feed  unit  requirements  for  livestock  and  livestock 
products,  1959-61  and  projections  to  2020  !_/ 


Item 

Feeding  efficiencies 

Ju L 

Feed 

uni  ts 

required  3/ 

1959-61 

1980 

2000 

2020 

1959-61 

1980 

2000 

2020 

..*,4  a- 

tons 

Beef  and  veal 

11.5 

10.5 

8.8 

7.2 

2,140 

2,506 

2,994 

3,240 

Lamb  and  mutton 

13.0 

12.0 

10.0 

8.2 

112 

94 

112 

121 

Pork 

4.6 

4.0 

3.7 

3.3 

492 

522 

674 

795 

Milk 

1.0 

.85 

.75 

.65 

1,999 

2,001 

2,440 

2,797 

Chicken 

3.0 

2.5 

2.3 

2.1 

57 

29 

40 

46 

Turkey 

3.7 

3.2 

2.9 

2.55 

33 

50 

56 

65 

Eggs 

3.6 

3.1 

2.7 

2.3 

2,339 

1,930 

2,338 

2,634 

-- 

-- 

-- 

-- 

7,177 

7,132 

8,654 

9,698 

— The  1959-61  average  represents  normalized  production. 

2/ 

— Number  of  feed  units  required  to  produce  one  pound  of  livestock 
product . 

3/ 

— Computed  from  livestock  product  requirements  and  feeding 
efficiencies . 
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either  underway  or  expected  to  occur.  Concentrates  were  projected 
only  for  grains  under  the  assumption  that  high  protein  and  by-product 
feeds  would  be  purchased  and  generally  not  produced  on  farms  in  the 
sub-region.  Most  of  the  high  protein  requirements  for  feeding  are 
reflected  nationally  in  the  per  capita  utilization  of  soybeans  and 
cotton.  The  projected  share  of  national  soybean  production  thus 
partially  accounts  for  this  segment  of  concentrate  feeds.  Grains 
were  divided  into  corn,  oats  and  barley.  The  trend  away  from  oats 
and  barley  in  favor  of  corn  was  assumed  to  continue.  In  addition, 
the  trend  toward  more  grain  feeding  and  less  roughage  also  was 
assumed  to  continue.  Shifts  underway  in  roughage  feeding  favor 
corn  silage  and  high  moisture  nay  fed  under  confined  conditions; 
thus,  pasture  requirements  are  reduced. 

Reservation  of  Acreage  for  Minor  Crops 

Acreages  of  minor  crops  in  the  sub-region  were  projected 
separately.  For  the  purposes  of  this  study  the  minor  crops  con- 
sisted of  fruits  and  vegetables,  small  fruits,  minor  small  grains, 
hay  crops  cut  for  seed,  sugar  beets,  mint  and  miscellaneous  other 
crops.  Of  these  fruits,  vegetables,  and  sugar  beets  were  the 
significant  acreages  (Table  13).  Estimates  of  the  requirements  for 
fruit,  vegetables  and  sugar  beets  were  derived  from  the  sub-regional 
allocation  for  these  crops.  Rates  of  production  per  acre  were 
projected  for  these  crops  and  the  acreage  required  to  meet  these 
commitments  determined.  The  acreage  of  small  fruits  (raspberries, 
blueberries  and  strawberries)  was  tied  to  population  growth  through 
relationships  developed  from  historical  data.  The  other  minor 
crops  were  grouped  into  one  category  and  a constant  acreage  reserved 
over  the  study  period  which  allows  increased  production  and  sub- 
stitutional adjustments  to  market  conditions  within  this  grouping. 
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Table  13.  Acreage  of  minor  crops  in  the  Grand  River  Basin  study  . 

area,  1960  and  projections  to  1980,  2000  and  2020^- 


Soil  manage- 
ment group 

1960 

1980 

Proiected 

2000 

2020 

1 abc 

1.9 

.7 

1.3 

1.5 

2 ab 

18.5 

7.9 

20.7 

23.7 

2 c 

8.5 

3.9 

6.5 

7.4 

3 abc 

40.6 

40.7 

87.2 

106.3 

4 abc 

21.4 

21.1 

30.6 

36.2 

5 abc 

2.2 

.6 

.5 

.5 

M c 

14.3 

15.9 

31.4 

34.0 

Total 

107.4 

90.8 

178.2 

209.6 

— ^Minor  crops 

considered 

were  fruits 

, vegetables 

, small  fruits 

minor  small  grains, 

hay  crops 

cut  for  seed,  sugar  beets,  mint  and 

other  crops. 


i 
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Acreage  of  mint  crops,  following  past  trends,  was  reduced  to  zero 
by  1990,  due  to  the  soil-borne  disease  problems  of  this  crop  and 
the  extremely  high  cost  of  corrective  measures. 

Assumptions  and  Limitations 

National  needs  for  food  and  fibre  were  developed  using  an 
estimated  quantity  of  net  foreign  export  for  the  projection  years. 
Decreases  in  net  foreign  export  because  of  an  unfavorable  political 
atmosphere  affecting  foreign  trade  in  most  cases  would  not  cause  much 
of  a problem.  Foreign  trade  is  a small  proportion  of  the  total 
future  agricultural  requirements  in  general.  However,  certain 
commodities  such  as  wheat  and  soybeans  are  very  important.  On 
the  other  side,  if  the  United  States  were  to  become  involved  in 
feeding  a much  larger  portion  of  the  world  population,  projected 
national  production  needs  could  be  short. 

The  assumed  feeding  efficiencies  in  this  study  are  based  on 
past  trends  and  developments  in  nutrition,  breeding  and  management 
of  livestock  enterprises.  If  they  are  too  conservative,  more  land 
will  be  used  to  produce  food  and  fibre  than  is  actually  needed. 

On  the  other  hand,  if  the  assumed  feeding  efficiencies  are  too 
optimistic,  more  land  for  feed  grain  production  might  be  needed. 

Projected  regional  allocation  of  national  requirements  on  a 
share  basis  were  developed  through  analysis  of  past  trends.  If 
these  trends  do  not  persist,  sub-regional  shares  may  be  inaccurate. 

Minor  crop  acreage  projections  were  made  in  groupings  such  as 
fruit,  vegetables  and  minor  agriculture  1 crops.  The  procedure  does 
not  consider  changes  in  the  component  make  up  of  these  aggregates 
or  the  possibility  that  one  or  more  of  these  enterprises  may  go 
completely  out  of  production  in  the  future.  The  production  and 
acreage  of  these  aggregates  were  projected  and  the  agricultural 
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Basin  Cropping  Patterns 

Production  for  the  11-county  study  area  was  derived  through 
the  use  of  the  economic  budgeting  model  which  simulates  the 
actions  of  farmers  in  the  use  of  their  land.  Historic  production 
trends  in  the  sub-areas  in  recent  decades  were  used  in  the  economic 
budgeting  model  for  the  1980  projections.  A proportion  of  the 
current  acreage  of  each  crop  in  a particular  sub-area  was  required 
to  be  produced  in  that  sub-area.  Feed  grain  requirements  were 
linked  to  past  trends  in  livestock  production  (Appendix  Table  2). 

The  efficiency  aspect  of  the  economic  budgeting  principle  was  used 
to  distribute  remaining  production  to  the  sub-area  in  the  1980 
projection  of  land  use.  For  subsequent  projection  years,  the  five 
sub-areas  were  allowed  to  compete  with  each  other  on  a minimum 
cost  efficiency  basis.  Land  use  in  the  study  area  was  based  on 
these  efficiency  criteria  and  reflects  the  ability  of  Basin  farmers 
to  use  their  soils  to  compete  within  the  sub-region. 

The  results  of  the  simulation  procedure  used  in  projecting 
what  farmers  will  do  under  conditions  of  average  weather  and 
management  and  economic  considerations  indicate  that  there  is 
sufficient  cropland  to  more  than  meet  production  objectives  in 
the  projection  years. 

An  assumption  was  made  that  all  permanent  pasture  would  be 
used  to  partially  fulfill  the  livestock  roughage  needs.  In 
evaluating  roughage  needs  that  would  be  met  from  available  cropland, 
total  roughage  requirements  were  reduced  by  the  amount  produced 
from  the  permanent  pasture  acreage.  To  the  extent  that  this  assump- 
tion is  not  met,  some  of  the  idle  cropland  acres  would  be  needed  to 
satisfy  roughage  objectives. 
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About  17  percent  or  411,000  acres  of  cropland  was  idle  in  1960. 
Idle  acreage  increases  to  a high  of  1,294,300  or  34  percent  in 
1980,  due  to  several  factors,  the  most  important  of  which  are  the 
introduction  of  greater  efficiency  in  production  of  crops  and  live- 
stock, large  increases  in  per  acre  yields  and  absolute  decreases 
in  some  of  the  food  and  fibre  needs  from  those  in  1960.  After 
1980,  the  percentage  of  idle  acreage  declines  continuously  in 
each  decade  to  2020,  when  it  reaches  a low  of  404,000  acres,  nearly 
19  percent  of  all  cropland.  The  unused  cropland  is  less  pro- 
ductive and  consists  mainly  of  soil  in  management  groups  4 and  5. 

In  some  instances  these  soils  are  better  suited  to  the  more 
extensive  uses  such  as  forest  and  woodland  or  permanent  pasture. 

Major  Commodity  Components 

All  crops  considered  in  this  study  have  been  combined  into 
four  commodity  groupings  for  report  purposes.  The  food  crop 
grouping  consists  of  the  four  cash  crops:  wheat,  soybeans,  dry 
field  beans  and  potatoes.  Components  of  the  feed  crop  grouping  are 
corn,  oats  and  barley.  Roughages  include  corn  silage,  alfalfa 
mixtures,  other  hay,  cropland  pasture  and  permanent  pasture.  The 
final  major  grouping  consists  of  all  minor  crops  such  as  fruits, 
vegetables,  small  fruit,  miscellaneous  small  grains  and  sugar 
beets . 

Acreages  of  all  major  crops  in  the  Basin,  with  the  exception 
of  feed  crops,  decrease  from  1960  to  1980  and  then  increase  again 
to  2020.  The  low  acreage  for  feed  crops  is  reached  in  2,000,  due 
to  expected  production  shifts  among  sub-areas  which  favor  land  out- 
side the  study  area.  Food  crops  and  other  crops  reach  their  largest 
acreages  in  2020,  since  projected  yields  were  not  sufficient  to 
meet  the  population's  demand  for  food  without  adding  new  acres. 

The  acreage  of  roughages  increases  from  1980  to  2000,  and  then 
begins  a steady  downward  trend  because  of  the  declining  use  of 
roughages  assumed  in  feed  rations. 


Food  crop  production  by  2020  requires  the  greatest  proportion 
of  land  available  for  growing  crops,  including  permanent  pasture 
acreage  (Table  14).  Roughages  generally  are  the  most  important  in 
terms  of  acreage  with  the  exception  of  idle  land  for  the  two  decade 
of  1980  and  1990.  Food  crops  were  grown  on  16.6  percent  of  the 
land  available  in  1960.  This  percentage  increases  to  31.5  by  2020, 
nearly  double  the  share  over  the  60-year  period.  The  proportion 
of  feed  crops,  although  increasing  over  the  last  20  years  of  the 
period,  is  10.7  percent  below  the  1960  level  by  2020. 

Additional  restrictions,  as  stated  before,  were  placed  on  the 
1980  run  of  the  simulation  model  to  reflect  partially  the  current 
production  trends.  These  trends  are  reflected  in  the  1970  and 
1990  production  patterns  as  well. 

Between  1960  and  2020  the  percentage  of  cropland  producing 
minor  crops  increases  about  two  and  a half  times.  Most  of  this 
increase  comes  from  fruits  and  vegetables  which  make  up  an 
increasing  part  of  this  category.  Minor  small  grain  acreages  were 
held  steady  and  mint  acreages  were  decreased  to  zero  by  1990, 
because  of  the  plant  disease  problems  in  that  particular  industry. 

A relatively  new  agricultural  enterprise  is  the  raising  of 
sod  crops  for  landscaping  purposes.  Generally,  this  crop  is  grown 
on  organic  soils  near  the  larger  urban  centers  and  it  competes 
favorably  with  vegetable  production  and  other  intensive  uses  of 
this  soil. 

Total  production  of  the  major  commodity  groupings  increases 
by  only  20  percent  between  1960  and  2020,  but  greater  adjustments 
take  place  among  commodity  groups  (Table  15).  Food  crop  production 
increases  the  most  over  this  period  rising  nearly  928  thousand 
tons.  The  increase  in  feed  crops  is  only  about  300  thousand  tons. 
Roughages  decrease  nearly  617,000  tons  over  the  same  period.  For 
livestock  production,  however,  the  combination  of  the  last  two 
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Table  14.  Distribution  of  acreage  in  major  conmodity  groupings, 

Grand  River  Basin  study  area,  1960  and  projections 
by  decade  to  2020  1 / 


Food  crops 

Feed  crops 

Roughages 

Minor  crops 

Unharvested 

cropland 

Idle  land 


Total  crop  and 
pasture  land 


-Percent 


16.6  11.5  6.2  13.9  22.1  26.6  31.5 

24.3  17.8  11.0  8.9  7.1  10.3  13.6 

39.4  35.7  31.9  35.7  40.0  33.8  27.1 

3.8  3.6  3.3  5.1  7.0  8.0  9.0 


1.5  1.1  .6  .9  1.1  1.3  1.4 

14.4  30.3  47.0  35.5  22.7  20.0  17.4 


100.0  100.0  100.0  100.0  100.0  100.0  100.0 


—Distributions  are  based  on  acreages  shown  in  Appendix 
Table  3. 

2/ 

— Food  crops:  wheat,  soybeans,  dry  field  beans  and  potatoes 
Feed  crops:  corn,  oats  and  barley 

Roughages:  corn  silage,  alfalfa  mixtures , other  hay, 

cropland  pasture  and  permanent  pasture 
Minor  crops:  fruits,  vegetables,  small  fruits,  miscellaneous 
small  grains  and  sugar  beets 
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items  of  feed  and  roughages  is  important.  Total  tonnage  in  this 
combination  drops  by  about  318  thousand  tons  from  1960  to  2020. 

However,  livestock  feeding  efficiencies  discussed  in  an  earlier 
section  allow  for  important  increases  in  livestock  production  from 
a given  quantity  of  feed. 

Basin  Livestock  Production  Patterns 

The  ability  of  produce  feed  grains  and  roughages  has  a major 
influence  on  the  location  of  livestock  production.  Livestock  pro- 
duction patterns  in  the  Basin  compared  with  the  sub-region,  however, 
do  not  change  greatly  from  current  proportionate  shares.  Trends 
over  the  60-year  study  period  are  for  the  Basin  to  increase  its 
share  of  all  livestock  products  except  beef  and  veal.  Changes  in 
share  of  turkey,  pork  and  egg  production  are  negligible. 

Current  production  of  beef  and  veal  in  the  Basin  is  nearly  one 
third  of  the  sub-region's  production.  Lamb  and  mutton  production 
in  the  Basin  equals  42  percent.  The  Basin  produced  more  turkey 
than  the  remainder  of  the  sub-region.  Shares  of  milk  and  egg  production 
both  currently  exceed  one  third  of  the  sub-region's  production. 

Pork  production  is  nearly  two  fifths  and  chickens  are  over  44 
percent  of  total  sub-regional  production  of  these  products. 

Total  tonnage  of  all  livestock  products  produced  in  the  Basin 
increases  by  127  percent  between  1960  and  2020  (Table  16). 

Greatest  increases  in  particular  commodities  come  in  turkey,  beef 
and  veal,  pork  and  milk  production.  The  smallest  increase  occurs 
in  chicken  production.  Egg  production  and  the  production  of  lamb 
and  mutton  increases  by  about  four  fifths  over  the  60-year  period. 
Decreases  In  tonnages  of  certain  product  groups  between  1960  and 
1980,  reflect  trends  in  declining  per  capita  consumption  of  these 
items  along  with  a smaller  sub-regional  allocation  of  national 
production. 
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Fertilizer  Use 

Total  fertilizer  use  on  major  crops  in  the  Basin  increased  by 
212  percent  between  1959  and  2020.  Application  rose  from  nearly  55 
thousand  tons  to  over  171  thousand  tons  of  actual  nutrients  in  the 
form  of  nitrogen,  and  KjO  (Tab^e  17).  Increases  over  1959  were 

greatest  for  potash  (K^O) . The  decline  in  potash  use  between  2000 
and  2020  is  due  to  adjustment  in  the  mi::  of  crops  grown,  primarily 
roughages  which  are  high  potash  users.  Increase  in  nitrogen  use 
over  the  beginning  levels  of  1959  was  260  percent.  Phosphoric  oxide 
(P2O,.)  increased  161  percent  over  the  60-year  period  from  nearly 
23  thousand  tons  to  over  59  thousand  tons. 

Per  acre  applications  of  all  plant  nutrients  generally  increase 
over  the  study  period.  The  greatest  increase  on  a per  acre  basis 
however,  occurs  in  the  application  of  nitrogen.  The  plant  nutrient 
ratio  per  acre  changes  from  a 1-2-2  ratio  in  1959  to  a 2-3-4  ratio 
by  2020,  as  the  crops  grown  and  soils  used  for  production  adjust  to 
meet  the  production  objectives. 

Production  Costs 

The  development  of  production  costs  was  discussed  in  at.  earlier 
section  but  in  general  they  are  made  up  of  costs  for  growing  and 
harvesting  the  crop  and  the  cost  of  materials  used  in  production. 

In  terms  of  the  1963  constant  dollar  prices  used  in  the  economic 
budgeting  model,  total  cost  of  producing  the  1980  Basin  crop  output 
is  35.1  million  dollars.  By  2000,  the  cost  rises  to  $56.6  million 
and  in  2020  is  $68.6  million.  Per  acre  cost  of  production  also 
increases  over  the  same  period  from  $35.89  in  1980  to  $38.13  in 
2000  and  to  $47.42  by  2020.  These  per  acre  costs  are  merely  averages 
of  the  cost  of  producing  all  crops.  They  do  not  necessarily 
represent  the  same  mix  of  crops  or  relative  quantities  produced. 

They  are  presented  here  only  to  give  an  indication  of  relative 
magnitudes . 


! 
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Table  17.  Commercial  fertilizer  use  on  major  crops,  Grand  River 
Basin  study  area,  1959  estimates  and  projections 
to  2020  1/ 


Year 

Total 

fertilizer 

applied 

Total 

Average 

per 

application 
acre  3/ 

N 

P2°5 

K2° 

N 

P2°5 

*2° 

” — uuu  tons ■ 

2/ 

1959- 

11.4 

22.6 

20.9 

54.9 

12 

24 

22 

1980 

18.7 

29.4 

43.8 

91.9 

38 

60 

90 

2000 

28.3 

50.5 

80.6 

159.4 

38 

68 

109 

2020 

41.1 

59.1 

71.3 

171.5 

57 

82 

99 

— ^Does  not  include  fertilizer  applied  to  permanent  pasture  or 
the  minor  crop  category  of  fruit,  vegetables,  etc.  Certain  crops 
in  this  latter  category  have  high  nutrient  requirements. 

—^Commercial  Fertilizer  Used  on  Crops  and  Pasture  in  the  Unitec 
States  - 1959  Estimates.  USDA  Statistical  Bulletin  No.  348,  p.  18. 

3/ 

— Actual  plant  nutrients. 
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Likely  Production  Adjustments 

The  economic  budgeting  model  as  part  of  its  output,  indicates 
marginal  costs  of  production  for  each  crop  grown  on  every  soil 
management  group.  A determination  of  the  least  costly  means  of 
adding  new  production  can  be  made  from  analysis  of  these  marginal 
costs.  Also,  in  the  event  of  surplus  production,  the  soils  chat 
would  not  be  needed  for  production  can  be  determined.  Marginal 
costs  in  this  analysis  indicate  only  the  immediate  shifts  likely. 

They  do  not  indicate  the  magnitude  of  potential  shifts. 

Expanded  sub-regional  output  requirements  for  1980  would 
likely  favor  Basin  soils  in  the  production  of  wheat,  corn  and 
soybeans.  If  requirements  were  increased  in  2000,  efficient 
allocation  of  production  would  favor  the  Basin  in  the  production  of 
wheat,  corn,  soybeans,  corn  silage,  other  hay  and  cropland  pasture. 
Areas  outside  the  Basin  would  satisfy  the  needs  for  the  remaining 
crops.  For  the  year  2020  marginal  costs  of  production  are  quite 
similar  for  the  most  productive  soils  among  the  areas  in  the  sub- 
region.  Additional  requirements  for  nearly  all  crops  could  partially 
be  satisfied  in  the  Basin.  There  is,  however,  a slight  advantage 
for  such  crops  as  corn,  oats,  corn  silage  and  hay  crops. 

Assumptions  and  Limitations 

In  developing  the  Basin  cropping  patterns  farmers  were  assumed 
to  be  efficiency  motivated.  To  the  extent  that,  farmers  do  not 
adopt  technology  at  the  rate  foreseen  in  this  study  the  trends 
toward  efficient  production  estimated  may  be  in  error. 

The  economic  budgeting  model  used  in  projecting  production 
patterns  indicates  that  there  will  be  idle  acreage  based  on 
efficiency  criteria.  If  farmers  are  less  efficient  than  was 
assumed  in  the  simulation  model,  more  acreage  will  be  needed  to 
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meet  production  objectives.  Also,  there  exists  the  possibility 
that  estimates  of  national  requirements  or  sub-regional  shares  are 
too  low.  Additional  acreage  would  be  needed  in  this  case  also. 

Livestock  and  livestock  products  were  converted  into  feed 
grain  and  roughage  requirements  for  the  sub-region.  It  was  assumed 
that  livestock  production  would  be  closely  associated  with  the 
location  of  feed  grain  and  roughage  production.  However,  an 
excess  production  of  feed  grains  and  roughages  in  the  sub-region 
is  projected.  The  method  for  determining  the  location  of  live- 
stock production  does  not  account  for  the  possibility  that  a 
particular  area  may  be  producing  livestock  and  importing  feed 
grains  from  other  areas  and  regions. 

Projected  fertilizer  use  was  reflected  in  the  production  cost 
budgets.  Total  production  costs  reflect  total  nutrient  costs  in 
terms  of  commercial  fertilizer.  These  plant  nutrients  may  also 
be  supplied  from  other  sources  such  as  manure.  However,  the 
trend  is  toward  greater  concentration  of  livestock  production  in 
specialized  units  and  heavier  applications  of  commercial  fertilizer 
for  the  essential  plant  nutrients  in  crop  production.  The  simpli- 
fying assumption  of  all  plant  nutrients  supplied  from  fertilizer 
may  thus  overstate  costs  slightly.  Fertilizer  use  on  permanent 
pasture  and  the  minor  crops  was  not  included  in  the  total  fertilizer 
estimate.  This  use  is  not  expected  to  be  large. 


RURAL  FARM  POPULATION  AND  RMPLOYMENT 


Projected  changes  in  production  levels,  increased  size  and 
specialization  of  commercial  farms  and  the  adoption  of  new  labor- 
saving  technologies  all  have  important  impacts  on  the  rural-farm 
population  and  labor  force  of  the  future. 

Basin  Farm  Population 

Rural-farm  families  represent  a significant  share  of  the 
total  Basin  population.  Fanners  are  dependent  upon  the  study 
area's  economy  as  well  as  being  contributors  to  it. 

Definition  and  Concepts 

Ideally  a definition  of  rural-farm  population  should  account 
for  all  of  those  people  who  will  be  responsible  for  contributing 
to  agricultural  production  in  the  Basin.  The  1960  Census  of 
Population  closely  approximates  this  ideal  and  that  definition 
is  used  in  this  study.  Rural-farm  population  is  defined  as  all 
rural  persons  living  on  farms  of  10  or  more  acres  selling  at 
least  $50  of  products  or  on  farms  of  less  than  10  acres  with  sales 
of  $250  or  more.  However,  the  definition  does  not  include  two 
groups  of  people  who  contribute  to  agricultural  production.  They 
are:  (1)  the  people  living  on  farms  within  the  boundaries  of 

towns  and  villages  over  2,500  population;  and  (2)  people  who  live 
in  both  urban  and  rural  areas  not  on  farms  but  who  work  on  farms 
and  actually  derive  their  major  source  of  support  from  farming. 
These  two  exceptions  are  minor  and  do  not  affect  the  estimate  of 
rural-farm  population  significantly.  Their  effect  is  to  exclude 
a small  portion  of  the  agricultural  labor  force. 
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On  the  other  hand  there  are  people  classified  as  farmers  by 
the  Census  of  Population  who  work  part  time  or  full  time  off  the 
farm.  Currently  the  part-time  farmer  segment  comprises  a signi- 
ficant proportion  of  the  rural  farm  population.  Off-farm  work  is 
likely  to  decrease  somewhat  as  larger,  more  specialized  farms 
provide  opportunity  for  full-time  work.  Part-time  farming  may 
continue  to  be  prevalent  in  the  future.  In  this  case,  the  projected 
rural-farm  population  might  be  underestimated. 

Procedure  for  Estimating 

Projections  of  the  rural-farm  population  were  based  on  expected 
numbers  of  farms  and  the  average  size  of  farms.  In  order  to 
estimate  farm  numbers,  trends  in  the  average  size  of  farm  were 
analyzed  and  projected  to  2020  by  decade.  For  comparison  purposes, 
trends  in  numbers  of  farms  in  the  various  size  classes  were  inde- 
pendently projected  for  the  same  years.  The  two  projection  methods 
produced  similar  results  in  terms  of  average  farm  size. 

Farms  in  the  Basin  averaged  112  acres  in  1959  and  are  pro- 
jected to  average  more  than  200  acres  per  farm  by  2020  (Table  18). 
The  average  farm  size  in  the  Basin  is  much  smaller  than  in  most 
other  states  due  to  the  large  number  of  small  holdings  which  for 
definitional  reasons  are  classified  as  farms  but  produce  only 
limited  amounts  of  product.  For  instance,  the  1959  Census  of 
Agriculture  indicates  that  average  farm  size  in  Illinois  and 
Indiana  was  196  acres  and  145  acres  respectively. 

The  acreage  per  farm  was  divided  into  the  total  acreage  of 
cropland,  pasture  and  woodland  available  to  produce  the  number  of 
farms  in  each  decade.  Past  trends  in  farm  numbers  indicate  a 
steady  decline  as  the  average  farm  size  has  grown  larger.  The 
projected  number  of  farms  by  decade  is  consistent  with  these 
past  trends  in  fewer  but  larger  farms. 
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Table  18.  Rural-farm  population,  all  farm  land,  numbers  of  farms 
and  average  farm  family  size,  Grand  River  Basin 
study  area,  1960  and  projections  to  2020 


Year 

Total  Basin 
farm  land  1/ 

Numbers 

of 

farms 

Average 
farm  family 
size 

Rural - 
farm 

population 

-000  acres- 

—000— 

000  people 

1960 

3,333.2 

25.3 

4.19 

105.9 

1970 

3,328.0 

22.6 

3.87 

87.3 

1980 

3,154.1 

19.8 

3.80 

75.3 

1990 

2,965.3 

17.1 

3.70 

63.4 

2000 

2,771.0 

14.8 

3.60 

53.4 

2010 

2,582.0 

12.8 

3.60 

46.1 

2020 

2,397.5 

11.1 

3.60 

39.9 

—^Includes  cropland, 

pasture , 

forest  and  others 

1 

i 


: 

! 
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Farm  numbers  were  multiplied  by  the  estimated  number  of  people 
per  farm  household  to  produce  estimates  of  rural-farm  population 
for  each  decade.  Estimates  of  numbers  per  household  were  developed 
by  comparing  trends  in  rural  and  urban  areas.  These  trends  were 
found  to  be  slowly  converging.  They  were  continued  in  this  direction 
on  the  basis  of  consultations  with  demographers.— ^ Current 
downward  trends  in  urban  household  size  are  expected  to  continue. 

The  size  of  rural-farm  households  is  also  expected  to  decline 

and  approach  the  size  of  urban  households  as  communication,  mobility, 

standards  of  living  and  education  levels  in  rural  areas  increase. 

Change  from  1960 

Rural-farm  population  was  projected  to  decrease  by  over  62 
percent  between  1960  and  2020  (Table  18).  The  greater  rates  of 
decrease  are  expected  to  come  in  earlier  decades  since  both  farm 
numbers  and  average  size  of  farm  family  are  decreasing.  Rates  of 
decrease  after  2000,  when  average  family  size  is  assumed  to 
stabilize,  become  about  13.5  percent  per  decade  compared  to  rates 
of  15.8  to  17.6  percent  for  earlier  periods. 

Basin  farm  numbers  are  expected  to  decrease  by  slightly  more 
than  56  percent  over  the  60-year  period.  The  decreases  are 
expected  to  be  in  the  medium  size  ranges  as  these  farms  are  con- 
solidated into  larger  more  efficient  units.  Farms  in  the  larger 
size  classes  of  180  acres  and  larger  are  expected  to  increase  in 
number. 


— 'j.  Allan  Beegle,  Professor  of  Sociology  and  Anthropology 
and  J.  F.  Thaden,  Professor  Emeritus,  Institute  of  Community 
Development  and  Services,  Michigan  State  University. 
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Basin  Farm  Employment 

Trends  in  farm  employment  as  a percent  of  total  employment  in 
the  Basin  have  generally  been  downward  over  the  past  two  decades. 

Two  factors  are  responsible  for  this  trend.  Size  of  the  total 
labor  force  is  increasing  while  the  absolute  size  of  farm  labor 
numbers  is  decreasing.  These  trends  are  projected  to  continue. 

Definition  and  Concepts 

The  definitions  of  farm  employment  differ  between  the  Census 
of  Agriculture  and  the  Census  of  Population.  In  the  Census  of 
Population,  employment  is  determined  at  place  of  residence  and 
persons  are  counted  as  working  in  the  industry  from  which  they  earn 
the  greatest  income.  The  Census  of  Agriculture,  however,  is  taken 
at  place  of  employment  and  a particular  worker  may  be  counted 
more  than  once  if  he  happened  to  work  on  more  than  one  farm  or  in 
another  industry  during  the  week  preceding  enumeration.  The 
definition  of  rural-farm  employment  used  in  this  report  conforms 
closely  with  that  used  by  the  Census  of  Population  but  accounts  also 
for  seasonal  labor  which  is  not  reflected  in  that  series. 

Procedure  for  Estimating 

Rural-farm  labor  requirements  per  acre  were  developed  from 
trends  in  total  family  and  hired  labor  shown  in  the  Census  of 
Agriculture  and  survey  data  for  operator,  family  and  hired  labor 
by  size  and  type  of  farm.— ^ Labor  requirements  per  acre  were 
developed  for  farming  operations  that  were  expected  to  prevail  in 
the  future.  These  requirements  reflect  off-farm  work  and  were 

—^"Farming  Adjustments  in  Lower  Michigan,"  unpublished 
materials  from  a study  made  by  the  Farm  Production  Economics 
Division,  Economic  Research  Service,  USDA  (1963). 
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developed  for  various  sizes  and  types  of  farms.  The  result  is  a 
pure  farm  labor  requirement  which  includes  all  labor  necessary 
to  meet  production  objectives  regardless  of  the  source  of  labor. 

Total  labor  requirements  were  computed  on  an  hourly  basis  for 

hired  and  total  labor  and  converted  to  man  years  using  the  assumed 

hours  worked  per  year  in  the  Ad  Hoc  Water  Resources  Council  Staff 
18/ 

report.  — An  average  work  year  was  assumed  to  be  292  days  for 
purposes  of  this  study.  This  assumption  allowed  the  average  number 
of  hours  worked  per  day  to  decrease  over  the  study  period  in 
accordance  with  the  assumed  decline  in  hours  worked  per  year. 

Change  from  1960 

Projected  total  labor  requirements  decrease  by  about  31  percent 
from  1960  to  2020  (Table  19).  Over  the  same  period  the  hired  labor 
component  also  decreases  reflecting  increased  use  of  mechanization 
in  growing,  harvesting  and  other  specialization  techniques. 

The  average  work  year  for  farm  labor  declines  by  nearly  33.5 
percent  from  1960  to  2020.  Agricultural  workers  were  assumed  to 
have  a work  year  equal  to  the  private  nonfarm  sector  of  the  economy 
by  about  1990.  However,  the  private  nonfarm  sector  work  year 
average  only  1998  hours  in  1960,  some  256  hours  less  than  the 
agricultural  work  year. 

Assumptions  and  Limitations 

In  addition  to  the  assumptions  and  limitations  discussed 
under  the  main  sections  on  population  and  employment  there  are  other 
limitations  which  could  affect  these  estimates.  Both  the  estimates 
of  rural-farm  population  and  employment  depend  directly  upon  the 


— 'Op.  cit. , National  Economic  Growth  Projection  1980.  2000. 
2020,  July  1963,  Appendix  Table  3. 
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Table  19.  Rural-farm  employment  and  average  work  year,  Grand  River 
Basin  study  area,  1960  and  projections  to  2020 


Year 

Hours 
worked ^ , 
per  year—' 

Rural-farm  labor 
requirements 

Hired  Total 

Total 

agricultural 
workers  2 / 

— hours 

1960 

2,254 

191.2 

203.0 

1970 

2,056 

16.3 

184.2 

196.0 

1980 

1,880 

15.9 

159.1 

171.0 

1990 

1,758 

15.6 

152.2 

164.0 

2000 

1,635 

12.3 

149.0 

161.0 

2010 

1,560 

11.1 

139.4 

151.0 

2020 

1,500 

10.5 

132.5 

145.0 

— National  Economic  Growth  Projections  1980,  2000.  2020.  July 
1963,  Appendix  Table  3;  with  interpolations  for  intervening 
decades . 

2/ 

— The  difference  of  approximately  1200  between  total  agricultural 
workers  and  rural-farm  labor  requirements  represents  professional 
and  service  employment  oriented  to  the  agricultural  sector. 


assumed  changes  in  average  farm  size.  A large  proportion  of  the  total 
farms  projected  fall  in  size  classes  of  less  than  100  acres.  If 
the  number  of  small  farms  decreases  by  a greater  proportion  than 
the  projected  number,  both  average  size  and  total  numbers  would  be 
affected.  Adjustments  of  this  type  would  result  in  fewer  and  larger 
farms  which  would  cause  both  the  estimates  of  population  and  labor 
force  to  be  overstated. 

Differences  in  the  assumed  size  of  farm  family  could  also 
affect  the  farm  population  numbers.  Potential  changes  are  not 
expected  to  be  significant  especially  if  family  size  changes  were 
in  the  distant  future  when  farm  numbers  are  expected  to  be  smaller. 

Limitations  in  the  estimates  of  labor  requirements  could 
occur  through  variations  from  the  assumed  labor  productivities  per 
acre.  Increasing  labor  efficiencies  at  a rate  faster  than  assumed 
would  have  the  effect  of  mis-stating  the  labor  force.  The  projected 
labor  efficiency  increases  are  believed  to  be  conservative,  so  it 
is  more  probably  that  potential  errors  would  be  in  underestimating 
improvement  in  labor  productivity. 

Currently  some  migratory  labor  is  used  in  producing  fruit, 
vegetables  and  certain  field  crops.  These  laborers  are  not 
accounted  for  in  the  Census  of  Population  definition.  As  labor- 
saving  innovations  in  new  machinery  are  adopted,  the  quantity  of 
labor  from  this  source  will  become  less  significant. 

The  actual  number  of  workers  may  be  larger  than  is  indicated 
by  the  employment  figures  developed  in  this  chapter.  Farm  workers 
who  earn  part  of  their  income  in  other  employment  are  counted  only 
for  their  labor  involved  producing  agricultural  products.  Those 
who  work  the  equivalent  of  the  average  work  year  off  the  farm  are 
not  counted  in  the  farm  labor  force.  The  significance  of  this  under- 
counting may  decrease  aa  was  discussed  in  the  section  on  rural- 
farm  population. 


CONCLUSIONS 


Implications  for  Water  Resource  Development 

Water  resource  development  may  be  desirable  from  the  stand- 
point of  greater  efficiency  in  agricultural  production.  Study  of 
the  irrigation  drainage  and  the  flood  protection  potential  of  the 
Basin  will  be  necessary  to  determine  if  water  development  for 
agricultural  production  is  needed.  Sufficient  crop  land  is 
expected  to  be  available  even  in  later  projection  years  but 
farmers  may  be  able  to  reduce  costs  through  drainage  or  irrigation. 

For  instance,  drainage  of  certain  soils  which  are  currently  undrained 
or  partially  drained  may  result  in  an  increase  in  productivity 
which  would  more  than  pay  for  the  annual  cost  of  the  drainage 
investment. 

The  product  requirements  might  be  produced  through  improved 
farm  management  techniques  at  a lower  cost.  Greater  applications 
of  fertilizer  than  were  assumed  could  increase  the  product  from 
the  Basin  at  lower  costs  of  production. 

Production  might  be  expanded  for  the  same  cost  or  the  same 
product  produced  for  less  money  from  any  of  the  alternatives  discussed. 
Throughout,  the  assumption  has  been  that  no  cost  is  associated  with 
idling  farmland.  Should  resource  development  measures  cause 
resources  within  the  Basin  or  other  regions  not  to  be  used,  the 
cost  for  relocating  these  resources  should  be  considered.  Any  of 
the  alternatives  have  costs  associated  with  them  and  the  results 
from  each  should  be  compared  if  the  resources  available  to  society 
are  to  be  used  in  a manner  complementary  to  economic  development 
and  growth  in  welfare. 
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Implications  for  the  Economy 
of  Rural  Communities 

Rural  communities  of  the  future  will  be  providing  services  to 
a smaller  farm  population  and  for  some,  an  increased  nonfarm 
population.  The  services  will,  however,  become  much  more  specialized 
and  involve  the  latest  technologies.  Undoubtedly,  service 
facilities  will  need  to  expand  to  handle  increased  volumes  of 
business.  For  instance,  the  local  county  elevator  may  not  be 
able  to  meet  future  needs  of  commercial  agriculture.  New  food 
processing  plants  will  be  needed  in  certain  localities.  Expanded 
facilities  will  require  new  investment.  County  seats  with  good 
rail  and  highway  transportation  networks,  larger  marketing  facilities 
and  greater  variety  of  goods  and  services  for  the  whole  farm 
family  may  become  the  future  rural  centers.  Even  these  cities  may 
be  bypassed  if  they  are  within  the  trade  territories  of  Lansing, 

Grand  Rapids  and  Jackson. 
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Appendix  Table  1.  Production  of  major  crops,  livestock  and  live- 
stock products  as  a percentage  of  U.  S.  production, 
"Ohio  River  Basin  States,"  1939-62  and  projected  1980 


Appendix  Table  1 (cont.).  Production  of  major  crops,  livestock  and 
livestock  products  as  a percentage  of  U.  S.  production, 


"Ohio 

River  Basin 

States , 

" 1939-62 

and  projected 

1980 

Year 

Soybeans 

Wheat , 

All 

Dry 

Beans 

Potatoes 

Vegetables 

Fruit, 

Non-citrus 

1939 

-- 

11.4 

-- 

— 

12.3 

-- 

1940 

25.7 

11.6 

25.5 

9.5 

11.6 

6.8 

1941 

27.2 

11.2 

28.0 

11.1 

13.6 

7.9 

1942 

28.4 

7.1 

27.4 

10.0 

13.1 

7.6 

1943 

28.5 

6 . 6 

26.1 

8.8 

9.4 

5.0 

1944 

26.0 

9.4 

28.6 

8.3 

9.8 

7.3 

1945 

26.4 

11.3 

22.2 

7.7 

9.9 

3.9 

1946 

22.2 

9.1 

25.0 

7.0 

10.6 

5.9 

1947 

26.0 

8.9 

18.0 

6.0 

3.7 

7.0 

1948 

23.8 

10.6 

21.9 

6.2 

11.6 

5.6 

1949 

25.2 

12.3 

27.7 

6.9 

7.9 

9.0 

1950 

22.1 

11.0 

21.9 

6.9 

8.1 

8.3 

1951 

22.8 

9.4 

25.4 

6.9 

8.8 

6.8 

1952 

21.3 

10.2 

23.3 

5.9 

8.6 

6.8 

1953 

23.2 

14.0 

22.7 

5.8 

8.7 

8.2 

1954 

23.3 

12.4 

19.4 

6.3 

8.7 

6.7 

1955 

20.9 

11.7 

27.2 

5.0 

7.8 

6.2 

1956 

20.0 

11.1 

31.3 

5.3 

7.7 

8.0 

1957 

19.4 

10.1 

22.4 

4.7 

7.5 

7.9 

1958 

18.7 

8.9 

27.1 

5.0 

7.5 

8.4 

1959 

20.0 

9.2 

33.9 

5.2 

8.6 

8.4 

1960 

20.0 

9.5 

34.9 

4.9 

8.9 

8.7 

1961 

20.0 

10.9 

36.2 

4.7 

9.0 

8.7 

1962 

20.1 

10.2 

40.0 

5.2 

10.2 

8.1 

1980 

18.0 

8.0 

42.0 

4.0 

9.0 

9.5 

L 
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Appendix  Table  1 (cont.).  Production  of  major  crops,  livestock 

and  livestock  products  as  a percentage  of  U.  S.  production, 
"Ohio  River  Basin  States,"  1939-62  and  projected  1980 


Year 

Cattle 

and 

Calves 

Sheep 

Hogs 

Lbs. 

Milk 

Chickens , 
All 

Eggs 

Turkeys 

1939 

10.2 

— 

17.3 

13.4 

-- 

14.8 

-- 

1940 

10.0 

11.1 

18.5 

13.3 

14.0 

14.6 

6.2 

1941 

9.5 

10.4 

17.9 

13.4 

13.3 

14.6 

5.7 

1942 

9.2 

10.2 

17.3 

13.6 

12.8 

14.0 

6.0 

1943 

9.2 

10.4 

16.0 

13.5 

12.7 

13.3 

6.1 

1944 

9.2 

9.8 

17.5 

13.6 

12.4 

13.2 

6.6 

1945 

8.9 

10.1 

16.8 

14.1 

12.3 

13.3 

7.2 

1946 

9.0 

10.5 

17.7 

14.1 

12.6 

13.5 

7.6 

1947 

8.7 

9.8 

16.9 

14.2 

12.4 

13.6 

8.5 

1948 

9.0 

10.8 

17.2 

14.3 

12.0 

13.9 

8.5 

1949 

8.7 

10.9 

17.4 

14.5 

11.6 

13.8 

8.0 

1950 

8.7 

9.9 

17.3 

14.4 

10.9 

13.2 

8.4 

1951 

8.4 

9.7 

16.5 

14.3 

10. 1 

13.0 

8.2 

1952 

8.4 

10.1 

16.6 

14.5 

10.1 

13.0 

8.4 

1953 

8.5 

11.0 

17.2 

14.4 

9.9 

12.6 

9.6 

1954 

8.3 

10.2 

16.8 

14.3 

9.6 

12.7 

10.1 

1955 

8.0 

10.3 

16.5 

14.2 

8.8 

12.4 

9.3 

1956 

8.3 

10.5 

17.3 

13.8 

8.2 

12.6 

8.9 

1957 

8.5 

9.8 

17.3 

13.6 

7.3 

12.2 

9.1 

1958 

7.7 

9.8 

16. 1 

13.2 

7.1 

12.0 

10.4 

1959 

7.6 

8.8 

16.3 

13.1 

6.0 

12.0 

9.6 

1960 

7.8 

8.3 

17.3 

13.0 

5.1 

11.9 

9.4 

1961 

7.6 

8.1 

17.2 

13.3 

4.9 

11.3 

9.4 

1962 

7.7 

7.9 

17.5 

13.4 

4.0 

11.0 

9.8 

1980 

6.5 

7.5 

17.5 

13.0 

2.0 

10.0 

10.0 

Source  of  basic  data:  Statistical  Reporting  Service,  U.S.D.A. 


Appendix  Table  2.  Grand  River  Basin  study  area  trends  in  production 
by  commodity  as  a percentage  of  state  production 


Year 

Dairy 

Corn 

Wheat 

Oats 

Potatoes 

Dry  Beans 

Sugar- 

beets 

-No.- 

--Bu.--. 

-Tons- 

1947 

21.6 

26.5 

30.4 

31.2 

19.7 

17.3 

14.2 

1948 

22.7 

26.8 

30.4 

25.7 

16.6 

16.2 

13.3 

1949 

23.0 

29.3 

27.3 

26.1 

32.7 

19.7 

15.8 

1950 

23.0 

27.8 

27.4 

26.9 

19.0 

21.2 

13.8 

1951 

23.2 

29.1 

29.4 

27.4 

21.8 

16.2 

9.7 

1952 

23.2 

30.4 

27.7 

28.2 

22.1 

18.0 

11.6 

1953 

22.5 

28.4 

27.4 

26.9 

20.2 

18.4 

10.2 

1954 

23.2 

27.8 

26.8 

27.9 

21.0 

21.9 

13.7 

1955 

23.9 

27.1 

29.1 

26.8 

22.1 

18.0 

7.8 

1956 

23.7 

28.8 

26.7 

22.9 

19.0 

17.9 

6.9 

1957 

24.2 

26.6 

26.4 

24.5 

20.5 

14.6 

5.8 

1958 

24.5 

25.3 

29.0 

25.7 

22.7 

19.0 

4.1 

1959 

24.5 

27.9 

30.0 

25.0 

27.8 

25.7 

3.6 

1960 

24.7 

30.6 

28.2 

24.6 

22.7 

25.5 

2.2 

1961 

25.1 

26.3 

37.9 

23.0 

21.5 

23.8 

2.3 

1962 

25.1 

25.1 

22.4 

22.5 

21.3 

23.4 

2.6 

1963 

25.1 

27.7 

28.1 

23.0 

22.7 

26.2 

3.3 

Appendix  Table  2 cont.-- 
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Appendix  Table  2 (cont.).  Grand  River  Basin  study  area  trends  in 

production  by  conmodity  as  a percentage  of  state  production 


Year 

Barley 

Soybeans 

All  Hay 

Sheep 

Poultry 

Hogs 

Beet 

■r, 

m 

1947 

12. 1 

9.3 

19.7 

34. 1 

23.6 

24.4 

23.3 

1948 

9.3 

10.2 

21.0 

33.3 

23.8 

25.6 

17.6 

1949 

8.5 

9.2 

20.5 

33.1 

23.8 

27.4 

23.1 

1950 

10.0 

13.9 

21.2 

33.4 

24.0 

28.2 

21." 

1951 

8.6 

19.7 

20.5 

33.2 

23.4 

29.1 

24.  3 

1952 

9.8 

16.9 

21.8 

32.6 

23.1 

29.2 

25.9 

1953 

12.3 

17.0 

19.7 

30.3 

24.3 

29.0 

24.  7 

1954 

19.8 

15.3 

21.0 

30.5 

25.3 

29.6 

23.3 

1955 

20.2 

14.5 

20.9 

30.1 

24.4 

30.2 

22.0 

1956 

21.8 

19.2 

21.4 

30.8 

26.0 

29.6 

23.1 

1957 

22.7 

19.4 

21.5 

32.3 

26.0 

29.5 

23.4 

1958 

26.9 

20.3 

24.0 

30.0 

25.7 

30.0 

23.9 

1959 

36.0 

17.4 

23.2 

32.4 

27.3 

27.4 

24. 1 

I960 

29.0 

21.4 

21.8 

33.2 

25.8 

31.5 

24.4 

1961 

31.6 

24.2 

22.8 

-- 

-- 

32.0 

23.7 

1962 

31.3 

20.6 

23.0 

— 

-- 

32.1 

23.1 

1963 

26.0 

23.4 

23.2 

-- 

-- 

31.1 

22.9 

Appendix  Table  3.  Acreage  of  major  crop  and  pasture  uses.  Grand  River  Basin  study  area,  I960  and  projections 
by  decade  to  2020 
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LOCATIONS  OF  COPIES  OF  APPENDIX  0 


County  Municipality 

Basin  Public  Libraries: 


1. 

Barry 

Hastings 

2. 

Clinton 

Saint  Johns 

3. 

Eaton 

Charlotte 

4. 

Gratiot 

Alma 

5. 

Ingham 

Lansing 

6. 

Ionia 

Ionia 

7. 

Jackson 

Jackson 

8. 

Kent 

Grand  Rapids 

9. 

Montcalm 

Greenville 

10. 

Ottawa 

Holland 

11. 

Shiawassee 

Owosso 

University  Libraries: 

1. 

Ingham 

East  Lansing 

2. 

Ottawa 

Allendale 

3. 

Washtenaw 

Ann  Arbor 

4. 

Wayne 

Detroit 

Other 

Libraries: 

1. 

Ingham 

Lansing 

2. 

Wayne 

Detroit 

Institution 


William  '£.  Wallace  Memorial  Library 

Bement  Public  Library 

Charlotte  Free  Public  Library 

Alma  Public  Library 

Michigan  State  Library 

Hall  Fowler  Memorial  Library 

Jackson  Public  Library 

Grand  Rapids  Public  Library 

Greenville  Public  Library 

Herrick  Public  Library 

Owosso  Public  Library 


Michigan  State  University  Library 
Grand  Valley  State  College  Library 
University  of  Michigan  Library 
Wayne  State  University  Library 


Michigan  State  Historical  Commission 
Detroit  Public  Library 


County  Agencies: 

Copies  of  the  report  have  also  been  distributed  to  all  County 
Clerks,  Drain  Commissioners,  and  Planning  Commissions  in  the  Basin 
(counties  listed  above,  under  "Basin  Public  Libraries"). 


